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Dynamics of Pulmonary Circulation. 
—There have been many excellent studies 
upon the pulmonary circulation, but these 
have been carried out for the most part on 
abnormal animals or under highly artificial 
conditions. These studies have been re- 


peated employing pressure manomenters of 
“ 


the “hypodermic’’ variety under a technique 
whereby adequate curves from both large 
and small pulmonary vessels in lightly anaes- 
thetized animals without permanent pneu- 
mothorax or artificial respiration were ob- 
tained, that is, normal intrathoracic pressure 
values and fluctuations were maintained 
throughout most of the experiments. It was 
found that the pulse contours of the periph- 
eral and central arteries in the pulmonary 
circuit display differences much like those of 
the systemic circuit, the anacrotus becomes 
steeper, a primary wave appears at the sum- 
mit or is exaggerated, a secondary wave ap- 
pears near the end of the summit, the sum- 
mit changes from a horizontal or ascending 
curve to a descent, a dicrotic dip followed b 
a dicrotic wave appears. A significant dif. 
ference is that the transformations occur 
over a much shorter linear distance in the 
circuit than in the peripheral, 
ut since the diameters are comparable this 
difference is apparently due to the amount 
of branching of the vascular tree. The pul- 
monary venous pulse rather closely resembles 
the systemic venous and auricular pulses. 
The pulse velocity in the pulmonary arteries 
under normal conditions is nearly 4.0 metres 
per second, about the same as in the aorta 
under normal intradortic pressure. The pul- 
monary arterial pressure falls in inspiration, 
and rises in expiration as does the systemic 


arterial pressure. This suggests that simple 
propagation of intrathoracic pressure fluctua- 
tions may play a prominent réle in producing 
respiratory waves in pulmonary arterial pres- 
sure. Peripheral vagus stimulation or ace- 
tylcholine injection markedly slows the heart, 
lessens the flow and hence the pressure gradi- 
ent between artery and vein, and this, with 
the elastic recoil of the pulmonary bed, pro- 
duces a rise in pulmonary venous pressure 
simultaneously with a fall in the pulmonary 
and systemic arterial pressures. In asphyxia, 
induced by a pneumothorax without artificial 
respiration, the pulmonary arterial and ven- 
ous pressures rise together, the rise however 
being delayed until the left heart commences 
to fail; presumably when the right heart 
fails, the pressure in the pulmonary vessels 
falls. The initial systemic arterial pressure 
rise that occurs in asphyxia has but little 
immediate effect upon the pulmonary pres- 
sures, probably due to the low elastic co- 
efficient of the pulmonary system. Marked 
sudden changes in the systemic pressure 
have but little immediate effect upon the 
pulmonary arterial pressure, partly because 
of the capacity of the pulmonary vessels to 
increase their blood content considerably 
with but little change in pressure. Hence, 
aortic occlusion while producing the usual 
marked rise in carotid pressure of some 60 
mm. Hg. raises the pulmonary arterial pres- 
sure very slowly by a total of approximately 
15 mm. Hg. Similarly, the injection of 

inephrine causes a rise of over 100 mm. 

g. in the carotid pressure in a few seconds, 
but a rise in the pulmonary arterial pressure 
of only about 30 mm. Hg. in one to two min- 
utes. The pulmonary circuit therefore buf- 
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fers the right heart from the tremendous sud- 
den strain imposed on the left heart, other 
sparing elements being the drop in systemic 
venous pressure, and the ability of the left 
ventricle to adjust the force of its ejection to 
the arterial resistence. Since the pulmonary 
venous pressure rises parallel with the ar- 
terial, the pressure gradient remains about 
the same throughout, and it is thus unlikely 
that the rise in pulmonary arterial pressure 
is due to a vasoconstrictor action of the drug. 
Thus even large doses of epinephrine have 
but little effect directly upon the pulmonary 
circuit.—Studies on the Dynamics of the 
Pulmonary Circulation, V. Johnson, W. F. 
Hamilton, L. N. Katz & W. Weinstein, 
Amer. Jour. Physiol., November, 1937, cxx, 
624.—(A. E. M.) 


Oxygen Dissociation Curves in Liver 
Disease.—The oxygen saturation of the 
arterial blood in normal man at rest at low 
altitudes is remarkably constant. Sub- 
normal arterial saturations can ost in- 
variably be traced to obvious pulmonary or 
cardiac disorders. It was discovered, how- 
ever, that relative arterial unsaturation is 
common among patients with cirrhosis of 
the liver and other conditions involving 
severe parenchymatous hepatic damage. A 
study of the position of the oxygen dissocia- 
tion curve in these cases revealed a shift to 
the right, that is, there is an ——— de- 
creased affinity of haemoglobin for oxygen 
sufficient to account for the observed anox- 
aemia. This change in affinity cannot be 
explained by (/) excessive instability of the 
haemoglobin (2) a greatly reduced rate of 
reaction of the haemoglobin with oxygen or 
(3) an abnormal ion distribution between 
cells and plasma, and the ultimate explana- 
tion of the observations is still sub judice.— 
Respiratory Properties of the Arterial Blood 
in Normal Man and in Patients with Disease 
of the Liver: Position of the Oxygen Dissocia- 
tion Curve, A. Keys & A. M. Snell, Jour. 
Clin. Invest., January, 1938, xvii, 59.— 
(A. E. M.) 


Experimental Pneumonectomy.— 
Under positive pressure ether anaesthesia, 
pneumonectomy was performed on a series 
of dogs. The bronchus was stripped of peri- 
bronchial tissue, care being taken not to in- 
jure the vagus nerve. A piece of linen 
thread was passed around the bronchus as 
close to the tracheal bifurcation as possible 
and not including the peribronchial blood 
vessels and ne. It was tied firml 
enough to occlude the lumen but not to crus. 
the bronchus. A second ligature was placed 
1 cm. distal and included all the peribronchial 
tissue. It was tied more tightly. The peri- 


bronchial tissues were used to oversew the 
stump. In all three layers of sutures, linen 
was usually used and the stump was pleural- 
ized. The surviving animals were observed 
for periods of one month to over 8 years. 
After exercise the operated dogs showed no 
signs of ee or fatigue. X-ray films 
taken several months after operation showed 
the pleural cavity almost obliterated by the 
heart and remaining lung. The diaphragm 
had risen high into the pleural cavity. 
Bronchoscopic studies showed the mucous 
membrane of the bronchial stump to be nor- 
mal. The distal end of the closed bronchus 
was closed and well scarred. There was a 
variable postoperative leucocytosis return- 
ing to normal in about one week. Two ani- 
mals in the series died of pressure pneumo- 
thorax and in both a foreign body, mitral 
band and button, had been used in the at- 
tempt to close the bronchus.—Experimental 
Pneumonectomy, L. C. Thomas, A. Behrend 
& F.C. Mann, Jour. Thoracic Surg., August, 
1937, vi, 677.—(L. F. B.) 


Effects of Pneumonectomy.—Pneumo- 
nectomy is usually well tolerated by the dog. 
Dyspnoea is not a prominent early symp- 
tom. Cyanosis practically never occurs but 
is a prominent feature some time before 
death secondary to pleuritis with effusion or 
pneumonia. The heart is pushed toward 
the operated side by the increasing size of 
the remaining lung. The thorax on the 
operated side becomes smaller, the main 
compensatory adjustments being completed 
3 to 4 weeks after operation. The dia- 
phragm is unaffected. There is no change in 
its position except in those cases where the 
phrenic nerve is severed. The main lym- 
phatic channels on the operated side are less 
active. The occluded bronchus is grossly 
and microscopically closed four weeks after 
operation. The remaining lung enlarges 
and becomes heavier. Enlargement is due 
to an increase in the number of pulmonary 
lobules functioning at a given time or to 
simple dilatation, or both. Increase in 
weight is probably due to the added blood 
and to an increase in the number of histio- 
cytes. Microscopically, hypertrophy, hyper- 
plasia, emphysema, or simple dilatation is 
not generally evident. Focal areas of histio- 
cytic proliferation have been noted, resulting 
in the thickening of the alveolar walls. In 
the course of years these histiocytes acquire 
the characteristics of fibrocytic cells. New 
capillaries were found to permeate these 
areas, beginning about 6 weeks after opera- 
tion. The new capillaries are possibly an 
important factor in the compensatory ad- 
justment following pneumonectomy.—Some 
Postoperative Effects of Pneumonectomy, A. 
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Behrend & F. C. Mann, Jour. Thoracic 
Surg., August, 1937, vi, 685.—(L. F. B.) 


Postpneumonectomy Cardiorespira- 
tory Changes in Animals.—From a litter 
of 6 puppies, total left pneumonectomy was 
performed in three at the age of one month. 
The remaining 3 puppies were left as con- 
trols. Total pneumonectomy was also done 
on 3 adult dogs. Six months and nine 
months after operation the animals were sub- 
jected to a moderately severe strain, a two- 
hour period in a treadmill traversing 4,600 
metres, and an absolute strain as measured 
by the anoxaemia test. At six months the 
one-lung puppies showed more elevation of 
— than did the controls during the two- 

our run, but held a better record so far as 
their ability to saturate their arterial blood 
was concerned. At nine months, pulse and 
arterial blood saturation were about equal. 
The response to the anoxaemia test at nine 
months shows no impairment whatsoever of 
the pneumonectomized puppies, now adult 
dogs, as compared with the normal controls. 
With the dogs pneumonectomized after 
reaching maturity, there is still impairment 
of cardiorespiratory reserve six to nine 
months after operation as indicated by failure 
to saturate their arterial blood as efficiently 
as before operation. The same impair- 
ment was noted by their inability to elim- 
inate heat during the run on the treadmill, 
and in the anoxaemia test. During the first 
six months the control puppies grew a little 
more rapidly than the operated ones but in 
the next three months the operated animals 
grew more rapidly. The study appears suf- 
ficient to demonstrate physiological trends 
and, as a practical application, lobectomy 
and pneumonectomy will result in the least 
impairment of the cardiorespiratory reserve 
the younger the patient at the time of opera- 
tion.—A Study of the Changes in Cardio- 
respiratory Physiology following Total Pneu- 
monectomy in Young Developing Animals, 
B. N. Carter, J. J. Longacre & L. McG. 
Quill, Jour. Thoracic Surg., February, 1936, 
vit, 326.—(L. F. B.) 


Action of Diaphragm in Cough.—The 
action of the diaphragm in “expiratory 
henomenon”’ such as coughing has never 
en clearly determined and the problem is 
of increasing clinical importance with the 
use of phrenicectomy in pulmonary tubercu- 
losis. Bronchial retention and obstruction 
are now recognized as significant factors in 
the course of pulmonary pathology such as 
atelectasis, pneumonia, lung abscess and 
bronchiectasis. The serious consequences of 
r bronchial drainage are well appreciated 
oy surgeon in postoperative thoracoplas- 


ties and lobectomies. Several powerful 
means of defense against bronchial retention 
and obstruction are utilized by the lung; 
among these cough is the most valuable. It 
is no longer regarded as an annoying symp- 
tom requiring palliative treatment, but an 
important factor in the course and patho- 
genesis of pulmonary disease which, properly 
directed, may be an aid in prevention or 
treatment. Its suppression paralyzes the 
whole system of defense. With these con- 
cepts more knowledge is needed regarding 
the action of the diaphragm in cough, for 
confusion prevails as to its real action and 
the effect of phrenic paralysis. This con- 
fusion is seen in both clinical reports and ex- 
perimental investigation. This paper is 
therefore concerned with the results of an 
investigation into the mechanics of cough, 
with especial attention to the réle of the 
diaphragm in this act. The observations 
made were based upon the fact that changes 
occurring in intrapulmonary pressure in 
normal uncomplicated pneumothoraces could 
be accurately recorded by a manometer con- 
nected to the pleural cavity. The study was 
carried out on patients with pneumothorax 
and phrenicectomy rather than experimental 
animals because of three definite advantages: 
(1) smaller changes in pressure can be re- 
corded, (2) cough can be made to vary at 
will and (3) it renders possible the study of 
cough in relation to pathological conditions 
of the lung, pleura and chest walls. Thus, 
under aseptic precautions, at the time of a 
refill, the needle was introduced into the 
pleural cavity and connected by an aseptic 
tube to a recording chloroform manometer. 
With the aid of the recordings made and 
fluoroscopic examinations a definite concept 
was finally evolved. Cough is a reflex 
phenomenon which can be started and 
stopped voluntarily, but once started it fol- 
lows a fixed pattern. It is composed of 
sive and expulsive. The inspiratory phase 
consists of a deep inspiration. The compres- 
sive phase is short and expiratory in char- 
acter with the glottis closed resulting in a 
high positive pressure in the lung. The ex- 
meee phase is longer than the preceding, 

ginning with the opening of the glottis 
and ending with a strong expulsion of air. 
A deep inspiration is usually followed by a 
strong expiration, but the amount of air 
taken into the lung in inspiration depends 
upon the condition of the diaphragm. When 
it is paralyzed the ventral diameter of the 
chest is not increased and the capacity of 
the lung is less than that of the other hemi- 
thorax. After phrenicectomy the diaphragm 
loses its tone and is drawn upward during 
the inspiratory phase. Therefore, the in- 
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spiratory negative pressure is greater on the 
even though the mediastinum 
tends to shift to the normal side and equalize 
the pressure in the two hemithoraces. How- 
ever, the inspiratory phase of cough is in- 
fluenced much more by any inability of the 
lung to expand diminishing the efficiency of 
this phase of cough than by paralysis of the 
diaphragm. The short compressive p. 

necessitates some rigidity of the chest as the 
positive pressures go as high as 80 to 100 
mm. of mercury. The course is this. The 
glottis is closed. The expiratory muscles 
retract the chest walls by pulling the ribs 
and sternum downward and thus decrease 
the capacity of the chest and increase the 
pressure of the air in the lungs. But while 
the expiratory muscles are fixed, what of the 
diaphragm? Three hypotheses regarding 
the possible action of the diaphragm in the 
expiratory phase are presented and discussed. 
The one found to explain satisfactorily all 
findings is that the diaphragm contracts dur- 
ing the compressive and expulsive phases, 
checking the rise of the viscera into the chest 
and making the bottom of the thoracic cav- 
ity rigid. On inspection, a retraction of the 
abdominal walls can be seen with each cough, 
the retraction being a little greater with each 
successive cough. When seen under the 
fluoroscope, a healthy diaphragm is found to 
assume a little higher position with each suc- 
cessive cough, while a paralyzed diaphragm 
jumps much higher than the opposite side 
and then falls. Thus the diaphragm acts as 
antagonist to the synchronously contracting 
abdominal muscles insuring rigidity of the 
floor of the thorax during the compressive 
phase and preventing the pushing up of the 
abdominal viscera into the chest during the 
expulsive phase. It regulates the strength 
and length of the cough and the movements 
are adjusted according to the resistance of- 
fered by a foreign body. If this concept is 
accepted, an explanation of the various 
points regarding cough becomes simple and 
the rigidity of the floor of the chest is ac- 
counted for, that is, the diaphragm acts as 
an antagonistic muscle to the abdominal and 
other expiratory muscles. This is the same 
mechanism found elsewhere in the body 
economy as exemplified by the action of the 
extensor and flexor muscles of the extremi- 
ties. One may therefore have blasts of air 
in addition to the normal tussic squeeze. 
Thus cough is accomplished without waste 
of air or energy. This mechanism is also 
observed in other expiratory phenomena as 
in sneezing, singing, whistling. Under the 
fluoroscope the action of the diaphragm is 
seen to be much the same whether the action 
is quick or slow and prolonged. Its action, 
therefore, is to regulate and adjust the expul- 


sive efficiency of cough.—Action of the Dia- 
phragm in Cough. Experimentai and Clinical 
Study on the Human, P. N. Coryllos, Amer. 
Jour. Med. Sc., October, 1937, cxciv, 523.— 
(G. F. M.) 


Tubercle Bacilli of Infection and Re- 
infection.—Discussing the difficulty in fol- 
lowing the course of dissemination of tubercle 
bacilli in the experimental animal during re- 
infection since one cannot tell which organ- 
isms are those of primary infection and 
which of reinfection, the authors make use 
of pigmented strains of tubercle bacilli to re- 
infect laboratory animals. These strains 
were first tested for stability of pigmentation 
by repeated cultures and animal inoculations. 
Of 25 strains of tubercle bacilli they found 
that 10 remained stable, retained their pig- 
ment and virulence. The first series of ex- 
periments deals with the primary infection 
of rabbits and guinea pigs with pigmented 
and nonpigmented strains of tubercle bacilli 
of different virulence. The second series 
deals with experiments of reinfection. Inoc- 
ulations were made subcutaneously in 
amounts of 0.01 for rabbits and 0.000,5 
mgm. for guinea pigs. The animals were 
examined at various intervals for tuberculous 
bacillaemia by heart puncture, and the blood 
was cultured. Cultures were also made 
from the lymph nodes and internal organs. 
From the data obtained the authors draw 
the following conclusions: From the first 
days following the inoculation tubercle bacilli 
are found in the blood-stream in 52 per cent 
of the animals. The bacillaemia curve 
reaches its height at the end of the second 
week and falls gradually subsequently. In 
some animals tubercle bacilli were recovered 
from the blood-stream 40 days following the 
inoculation. The internal organs are in- 
vaded with tubercle bacilli rapidly. After 
10-12 days the bacilli begin to disappear 
rapidly, in the following order: liver, spleen, 
mesenteric lymph nodes, and kidneys. The 
tubercle bacilli remain longest in the kidneys. 
The lungs are the seat of tubercle bacilli in 
great numbers during the entire experiment. 
Numberless bacilli are repeatedly dissemi- 
nated from the local focus during the entire 
period of observation. The aptitude of the 
tubercle bacilli to disseminate in the blood- 
stream and the viscera is in close relation to 
the virulence of the culture. Tubercle 
bacilli are found in many animals in tissues 
that show no pathological change. There 
is no evidence of rapid and massive destruc- 
tion of tubercle bacilli in the internal organs 
in the primary infection. Reinfection by 
subcutaneous and internal inoculation causes 
an outpouring of tubercle bacilli from old 
foci (bacilli of primary infection). The re- 
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lapse of bacillaemia persists but a short time 
following the reinfection. Subcutaneous 
and internal injection of massive doses of 
tuberculin up to 2 cc. also causes a relapse 
of bacillaemia. The outpouring of the bacilli 
of the primary infection during the course of 
reinfection has apparently in its basis an 
allergic mechanism and may have important 
significance in the study of the problem of 
reinfection in tuberculosis. Tubercle bacilli 
of reinfection are not found in the blood- 
stream and are encountered only in small 
numbers in the internal organs of only a few 
animals. They remain however for a long 
time at the focus of inoculation and the 
regional lymph nodes. The property of the 
regional nodes to act as barriers must be- 
come greatly increased at the time of rein- 
fection since only a few bacilli of reinfection 
reach the internal organs. There is no evi- 
dence of rapid destruction of microérgan- 
isms during reinfection. Careful analysis of 
the data obtained from the study of many 
animals infected with tuberculosis of reinfec- 
tion suggests the conclusion that the degree 
of intensity of the tuberculous infection is 
not influenced by the presence or absence of 
increasing function of the regional barrier 
but upon the capability of the tuberculous 
infection to penetrate into the depth of the 
animal body. The method of using pig- 
mented (marked) strains of tubercle bacilli 
may be of importance in solving many com- 
plicated questions of immunity and allergy 
in tuberculosis.—Dissemination of Tubercle 
Bacilli in the Animal Organism in Experi- 
mental Primary Infection and Reinfection, 
B. N. Berman & E. K. Svistchevskaja, 
Probl. Tuberk., no. 1, 1936, p.6.—(W. A. Z.) 


Blood-Stream Infection with Various 
Types of Tubercle Bacilli.—Lots of guinea 
pigs were given intracardiac or intravenous in- 
oculations of avian, bovine or human strains 
of tubercle bacilli. The observations of Bretey 
and Laporte, who produced in the guinea pig 
the “Yersin” type of fatal toxi-infection 
previously reported in experimental rabbits 
inoculated with intravenous doses of avian 
tubercle bacilli, were confirmed in this ex- 
periment. Large doses of the same avian 
tubercle bacilli when given subcutaneously or 
intraperitoneally failed to kill the guinea pig 
while the intracardiac inoculation proved 
fatal. Because the intracardiac and intra- 
venous inoculations of both human and bo- 
vine tubercle bacilli produced a rapidly fatal 
toxi-infection in the guinea pig, practically 
identical with that produced by avian bacilli, 
the results of the different infections are 
résuméd together. Intracardiac inoculation 
produced death in the animal sooner than 
did intravenous inoculation. Temperatures 
of the inoculated animals remained fairly 


constant (around 39° to 40°C.) in all types 
of infections, all animals having a marked 
drop just preceding death. The percentage 
of lymphocytes in the blood varied somewhat 
in the three types of infections but the ex- 
tremely high percentage of monocytes found 
in the rabbit was never observed in the 
guinea pig. At autopsy of these infected 
animals enlargement of the spleen was a 
constant and pronounced finding, but no 
focal lesions of the spleen were found. There 
was a slight hypertrophy of all of the lymph 
nodes. There was a marked congestion of 
the liver, lungs and adrenals. Occasionally 
a few nodules could be found in the guinea 

igs infected with human and bovine bacilli 

ut never in the animals infected with avian 
bacilli. In addition to the tuberculous nod- 
ular lesions, which in the lungs were less 
numerous in avian infections than in in- 
fections with human or bovine types of 
tubercle bacilli, a toxic picture presented 
itself especially in the kidneys and adre- 
nals. Bacilli were found in different organs 
but were most numerous in the spleen, 
liver, lung, lymph nodes and bone marrow 
in infections with bovine and human 
bacilli and less numerous in the lung and 
bone marrow in avian infections.— L’infec- 
tion du cobaye par voie sanguine avec des 
bacilles tuberculeux du type humain, bovin ou 
aviaire, F. van Deinse & R. Schwartz, 
Compt. rend. Soc. biol., June 26, 1937, cxxv, 
693.—(M. T. W.) 


Irradiated Ergosterol in Experimental 
Tuberculosis.—Guinea pigs infected in- 
traperitoneally or by conjunctival installa- 
tion of small amounts of tubercle bacilli 
which are treated immediately after inocula- 
tion and during the course of infection with 
irradiated ergosterol, together with trical- 
cium phosphates, show, in a small proportion 
of cases in different experimental series, a 
definite retardation of the progress of the 
disease as compared with the course of the 
infection in untreated controls. In rare in- 
stances this treatment seemed to abort the 
disease completely after its onset, as evi- 
denced by a preliminary development of 
tuberculin sensitivity; when these animals 
were killed no tuberculous changes were 
found. The lesions in the treated animals 
showed no greater deposition of calcium than 
in the untreated animals. The mode of 
action of ergosterol is unknown.—Essais de 
traitment de la tuberculose expérimentale du 
cobaya par l’ ergosterol irradié, F. Mearsseman, 
Rev. d. l. tuberc., November, 1936, ti, 1055. 
—(M. B. L.) 


Inhalation Infection of Normal and 
Allergic Animals.—Normal and BCG- 
vaccinated guinea pigs were exposed to the 
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inhalation of tubercle bacilli of varying 
virulence. Representatives of both groups 
were killed at different intervals following 
inhalation. The character of the lesions 
produced and the number of tubercle bacilli 
discernible microscopically were determined. 
It was found that in the normal animal the 
bacilli of low virulence phagocyted by the 
mononuclear cells multiply in their cyto- 
_ after a latent period of six days. 

ere is no surrounding cellular reaction. 
In the second week an exudative reaction 
sets in about the nodules with the first 
stages of caseation in its centre. The tu- 
bercle bacilli then cease multiplying and 
the tubercle becomes permeated by connec- 
tive tissue with a tendency to heal. In the 
allergic animal bacilli of low virulence do not 
multiply. There appears an immediate exu- 
dative reaction without any caseation with a 
rapid transformation into a productive phase 
and healing. Essentially the same differ- 
ences are observed in allergic and normal 
animals that have inhaled bacilli of moderate 
virulence, with the exception that there is a 
slight tendency of caseation even in the 
allergic animals and the growth of the bacilli 
in the normal animals lasts for a longer 
period. The exudative reactions set in 
earlier and are more extensive. The su 
ression of growth of the bacilli is eventua 
ollowed by a productive inflammation with 
a tendency to heal. After inhalation of 
bacilli of high virulence there is an immedi- 
ate violent exudative reaction which is very 
extensive in the allergic animals, and the 
bacilli are definitely inhibited in their 
growth. The pneumonic areas are then ab- 
sorbed, but the bacilli continue to multiply 
in the epithelioid tubercles, which undergo 
but slight productive changes. In the nor- 
mal animals the bacilli of high virulence 
multiply at once and continue with no 
abatement. The exudative reaction which 
sets in early persists to the death of the 
animal.—Experimental Studies of the De- 
velopment of Tuberculous Infection in AlI- 
lergic and Non-Allergic Animals. II. De- 
velopment of Tuberculous Infection in the 
Lungs after Inhalation of Low-Virulent and 
High-Virulent Tubercle Bacilli, K. A. 
Jensen & G. Bindslow, Acta tuberc. Scandi- 
nav., 1937, xi, 101.—(M. B. L.) 


Intrabronchial Infection.—There are 
three stages in the evolution of a tuberculous 
infection, the multiplication of the bacteria 
at the point of inoculation with correspond- 
ing adenopathy, the lymphatic period or 
glandular dissemination and lastly the sep- 
ticaemic period. By the use of bacteriolog- 
ical methods it may be demonstrated that 
the tuberculous virus invades the entire 


organism before a single macroscopical 
lesion may be seen. The primary period of 
infection is therefore lympho-haematogenous 
and the infection by the respiratory tract 
does not make an exception to this rule, as 
has already been shown by Krause, Willis 
and others. Boquet has shown that in an 
intratracheal infection the virus was found 
in the tracheobronchial nodes and the blood- 
stream one-half hour after the infection. 
With a minimum infecting dose bacilli were 
found in the lymph nodes twenty-four hours 
and in the blood-stream two weeks following 
the infection. Experiments were made on 
kids by infecting them into the bronchus 
with 1.0 mgm. of a bovine strain of tubercle 
bacilli. The kids were sacrificed at varying 
intervals and their organs inoculated into 
guinea pigs. Results showed that the route 
of infection was toward the tracheobronchial 
lymph nodes with consecutive passage of 
the virus into the blood where it disappeared 
after twenty-seven days. The pulmonary 
infection seen about the sixth day of the in- 
fection may have been of bronchial or 
haematogenous origin. These experiments 
proved that the initial period of experimental 
tuberculosis in the kid infected by the 
bronchial route was also lympho-haematog- 
enous.—Dispersion du virus tuberculeux 
chez le chevreau infecté par la voie bronchiale, 
A.-R. Arena, Compt. rend. Soc. biol., 
February 6, 1937, cxxiv, 495.—(M. T. W.) 


Spread of Dye in Skin of Normal and 
Tuberculous Animals.—Pontamine sky- 
blue injected into the skin of guinea pigs 
spreads more slowly in tuberculous than in 
normal animals. This difference is marked 
twenty-four hours after injection. This dif- 
ference was not found in rabbits. The 
authors infer from these observations that 
the greater toxicity of tuberculin to tuber- 
culous guinea pigs may in part be attributed 
to the possible lower rate of diffusion of 
tuberculin in the skin of sensitized animals. 
—Differences in Spread of Dye in Skin of 
Normal and Tuberculous Guinea Pigs, A. 
L. Joyner & F. R. Sabin, Proc. Soc. Exp. 
Biol. & Med., November, 1937, xxxvii, 373. 
—(M. B. L.) 


Contact Transmission of Tubercle 
Bacillii—An attempt at transmission to 
the guinea pig by direct contact with non- 
virulent avian tubercle bacilli did not show 
demonstrable results. Consequently an at- 
tempt was made to infect guinea pigs by 
contact with virulent bacilli. Ten guinea 
pigs were fed 25 mgm. of a virulent strain of 
tubercle bacilli. Immediately after feeding 
ten new guinea pigs were placed in contact 
with the infected ones. All the guinea pigs 
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which survived in each lot showed a positive 
skin test to tuberculin. At autopsy all the 
organs and lymph nodes of the infected series 
and the contact series of guinea pigs were 
cultured. From these cultures it was shown 
that it is easy to infect guinea pigs by simple 
contamination with infected faecal material. 
While similar conditions would probably not 
be found in nature, nevertheless it was 
shown how relatively a simple matter it is to 
infect guinea pigs by contact through the 
digestive tract with contaminated surround- 
ings.— Sur la transmission du bacille tuber- 
culeux aviaiare au cobaye par contact avec des 
animaux infectés per os, Y. Takahashi, 
Compt. rend. Soc. biol., November 20, 1937, 
cxxvt, 692.—(M. T. W) 


Intravenous Inoculations into Rabbits 
of Large Doses of Human Tubercle 
Bacilli.—Massive doses (5, 10 or 15 mgm.) 
of a human strain of tubercle bacilli were 
inoculated intravenously into rabbits in order 
to observe the effects in comparison with the 
infection produced by inoculations of avian 
or bovine strains which produced the 
“Yersin”’ type of toxi-infection already de- 
scribed. Nine strains of tubercle bacilli 
isolated from human sources and found to be 
avirulent for the rabbit were used for this 
experiment. Eight strains were inoculated 
into two rabbits in doses of 10 and 15 mgm. 
respectively. The ninth strain was injected 
into two rabbits in doses of 5 and 10 mgm. 
Among these eighteen animals five survived. 
These animals, apparently in good health, 
were sacrificed at the end of three months. 
At autopsy they showed more or less numer- 
ous granulations, sometimes caseous, on the 
dorsal side of the lungs, without localization. 
Five other animals died of intercurrent in- 
fections. Eight rabbits died of inoculation 
tuberculosis thirteen to thirty-two days follow- 
ing the experimental infection. At autopsy 
all these animals presented an enlargement of 
the spleen which was three to five times its 
normal size and an intense granulation of the 
lungs, more or less advanced but always 
visible to the naked eye but no other macro- 
scopical lesions. Cultures of the lungs and 
spleen yielded few or no bacilli. In this re- 
spect, the rarity of organisms, the infection 
resembled the infection found in the rabbit 
in tuberculosis of the “‘Yersin’”’ type due to 
the bovine bacilli. This, however, was 
ay a superficial observation since the 

esions histologically were nodular in char- 
acter with invasions into the spleen and liver 
by epithelioid cells such as were not found 
in the ‘‘Yersin’”’ type of infection. In general 
there were four characteristics which dis- 
tinguished this infection from the infection 

ith the bovine bacilli. First, the animals 


in this experimental infection lost weight 
from the beginning of the infection until 
death while in the toxi-infection type the 
animals at first gained weight, then began 
to lose toward the eighth day of the infec- 
tion. Second, there was a marked mono- 
cytosis seen in the animals of this experi- 
mental series. Third, in the animals in- 
fected with the massive doses of the human 
strains there was a pronounced agranulocy- 
tosis not seen in the “Yersin’’ type of tuber- 
culosis. Fourth, in general only rare tuber- 
cle bacilli could be found in the concentrates 
of the organs while in the “‘Yersin’”’ type on 
infection bacilli could be found more often.— 
Sur les effects de infection intravéneuse au 
lapin de doses massives de bacilles tuberculeux 
du type humain, J. Valtis & F. van Deinse, 
Compt. rend. Soc. biol., November 6, 1937, 
cxxvt, 495.—(M. T. W.) 


Susceptibility of Young Animals to 
Tuberculosis.—A series of experiments was 
performed to determine whether many young 
animals had as marked a susceptibility to 
tuberculosis as young children and more 
marked than the adult of the species. For 
this experiment tubercle bacilli with a very 
low virulence for the animal species were 
used. Two strains of S dysgonic bovine 
tubercle bacilli which were very pathogenic 
for the guinea pig and rabbit, but which 
had no pathogenic properties for the adult 
chicken, were inoculated into six baby chicks 
by the intravenous route in doses of 1 mgm. 
The inoculation produced an arrestment of 
development in all the chicks; four died 
within two weeks. The remaining two 
died of intercurrent infections four months 
later. At autopsy of all six baby chicks 
typical tuberculous lesions were found. 
Cultures of the liver and spleen yielded nu- 
merous colonies of dysgonic bovine bacilli. 
Six more chicks were inoculated intracere- 
brally with 0.5 mgm. of bacilli. All the 
chicks showed symptoms of meningoenceph- 
alitis and died. At autopsy the liver and 
spleen were enlarged. There was congestion 
of the brain; bacilli were numerous. An 
inoculation of 0.1 mgm. produced the same 
clinical and anatomical picture. Four more 
baby chicks were inoculated with 0.01 mgm. 
Two died within two weeks presenting the 
same picture as those in the former two ex- 
periments. The third died in twenty-nine 
days. At autopsy it showed a caseous ab- 
scess in the right cerebral hemisphere, con- 
taining many bacilli. Bacilli were equally 
numerous in the spleen but fewer in the liver. 
The fourth chick survived. Intraperitoneal 
inoculations produced death in one out of 
three inoculated baby chicks. Subcutaneous 
inoculations produced localized abscesses 
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which healed in a few weeks but no general- 
ized tuberculosis. An avian strain of tu- 
bercle bacilli of very low virulence for the 
adult guinea pig was injected into eight 
guinea pigs a few days old. Three attained 
adult age, five died of intercurrent infections. 
All presented large lymph nodes in the in- 
guinal region at the site of inoculation. The 
reaction of the lymphatic system is more in- 
tense and prolonged in young guinea pigs 
than in adult ones inoculated with doses one 
hundred and one thousand times greater. 
These experiments showed that young ani- 
mals are more sensitive than the adults of 
the same species to infections with tubercle 
bacilli of a type with low virulence for the 
species. This hypersensitivity manifests it- 
self by a generalized fatal infection which is 
not observed in the adult chicken. With 
guinea pigs intense and prolonged lymphatic 
reaction was observed in the young but not 
in the adult animals.— Sensibilité des jeunes 
sujets a V infection tuberculeuse expérimentale, 
R. Laporte, Compt. rend. Soc. biol., Novem- 
ber 20, 1937, cxxvi, 667—(M. T. W.) 


Experimental Tuberculosis of Bones 
and Joints.—By the intracutaneous inocu- 
lation of small doses of highly virulent bovine 
tubercle bacilli into rabbits there develo 
with relative constancy tuberculosis of the 
bones and joints accompanied by discrete 
lesions in the lung. The bone and joint 
tuberculosis results from an extension of 
tuberculous lesions in the bone marrow, 
which frequently result from haematogenous 

read of tubercle bacilli in tuberculosis of 

e rabbit. The epiphyses and the spongy 
portions of the bones are most frequently 
affected. Traumatism therefore is not a 
necessary condition for bone and joint 
tuberculosis.— Tuberculose osseuse et ostéo- 
articulaire expérimentale chez le lapin, A. 
Boquet & R. Laporte, Rev. d. 1. tuberc., 
April, 1936, ii, 437. —(M. B. L.) 


Localization of Tubercle Bacilli in Ex- 
perimental Dust Lesions.—The inhala- 
tion of dusts high in silica, such as quartz, 
chalcedony and granite, increases the sus- 
ceptibility to pulmonary tuberculosis in 
experimental animals (and man), whereas 
dusts low in silica, such as hematite and crude 
fluorspar, and nonsilicious dusts, such as 
marble, coal and gypsum, have no such effect. 
Silica, therefore, seems to be the factor which 
is responsible for this increased susceptibility. 
As yet there is no generally accepted explana- 
tion for this action. Many observers are of 
the opinion, however, that the most impor- 
tant determining factor is the chemical char- 
acter of the dust (silica) which, either of itself 
or by interaction with tissue affords a more 


favorable medium for the growth of tubercle 
bacilli. When silica is added to artificial 
media, the growth of tubercle bacilli is 
stimulated. Following the method of Ket- 
tle, subcutaneous injections of mineral dusts 
were made into the abdominal walls of white 
mice to determine the influence of the dusts 
on tuberculous infection. Twenty-two dif- 
ferent dusts were used consisting of free 
silica, both pure and mixed with other sub- 
stances, various silicates and a few nonsili- 
cious minerals. The animals were infected 
with tubercle bacilli Hs; injected intrave- 
nously and were put to death at different pe- 
riods after infection. The character of the 
inflammatory response to each dust and the 
relative number of bacilli in each lesion were 
determined by microscopical examination. 
On comparing the lesions produced by dif- 
ferent dusts there was no evident relation- 
ship between the number of bacilli injected 
or the age of the reaction to the dust and 
the presence of tubercle bacilli in the focus. 
Necrosis was not a determining factor. The 
number of foci positive for bacilli could not 
be correlated with the amount of silica in the 
dust and its petrographic characteristics. 
Group comparisons indicate that dust with 
a high content of free silica stimulates the 
growth of tubercle bacilli. Lesions produced 
by such dusts were more often positive and 
contained more bacilli than those caused by 
silicate and nonsilicious dusts. As a general 
proposition, Kettle’s conclusion that bacilli 
tend to multiply in areas of reaction of pure 
crystalline silica has been verified. The con- 
verse conclusion that combined silica and 
nonsilicious dusts have no effect has not been 
confirmed. For the method to be uniformly 
successful it is necessary that every dust 
focus contain at least one tubercle bacillus. 
The assumption that intravenous injection 
will distribute tubercle bacilli uniformly into 
all parts of the body is at least debatable. 
If a sufficient nuraber of observations are 
made, it is probable that the capacities of 
different minerals to cause proliferation of 
tubercle bacilli can be ascertained. But 
single or even three or four tests are not suf- 
ficient for the purpose. Until some other 
method can be devised, this one remains the 
most feasible for rapid testing, but its limita- 
tions should always be kept in mind.—In- 


fluence of Dusts on Tuberculous Infection. 


Susceptibility of Subcutaneous Lesions Pro- 
duced by Dusts to Infection by Bacilli Injected 
Intravenously, A. J. Vorwald & A. Landau, 
Arch. Path., July, 1937, xxiv, 8—(J. S. W.) 


Sulfanilamide and Tuberculosis in 
Guinea Pigs.—In view of the reported bene- 
ficial effects of sulfanilamide in several t 
of bacterial infection, it seemed advisable to 
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test the efficacy of the drug upon infection 
with the tubercle bacillus. Fifty-nine guinea 
pigs were used in the experiment and each 
animal was infected subcutaneously with 
0.1 cc. of a suspension of virulent human 
tubercle bacilli showing an average of 5 
bacilli per oil immersion field. Thirty-one 
of these animals were treated by oral admin- 
istration of sulfanilamide and 28 were kept 
untreated as controls. The treated animals 
received the drug daily during the experi- 
ment. Whenever a treated animal died a 
control was killed for comparison of the ex- 
tent of the lesions. All survivors were killed 
at the end of 5 weeks in series 1, and at the 
end of 6 weeks in series 2 and 3. Series 1 
comprised 17 infected animals 10 of which 
were given 100 mgm. of the drug in a single 
dose daily. Series 2 consisted of 12 infected 
animals 6 of which received 100 mgm. of the 
drug twice a day. Series 3 consisted of 30 
infected animals 15 of which received 500 
mgm. of the drug daily as follows: 100 mgm. 
at 9 a.m., 2 p.m., and 6 p.m., and 200 mgm. 
atilp.m. In this series the administration 
of the drug was begun three days before the 
bacilli were injected. Toward the end of 
the experiment the dosage of the drug had 
to be reduced on account of toxic symptoms. 
In series 1 no appreciable difference could be 
demonstrated between the treated and un- 
treated animals. In series 2 the treated 
animals showed definitely less tuberculosis 
than the controls. All of the control ani- 
mals showed macroscopical lesions in the 
enlarged spleens whereas only one of the 
treated animals showed such lesions. In 
series 3 the difference between the treated 
and untreated animals was much more 
striking. In many of the treated animals 
there were no palpable regional nodes 
whereas in the controls the regional nodes 
were much enlarged. Treated animals com- 
ing to autopsy in the fifth week showed no 
splenic enlargement whatever and with un- 
usually small tracheobronchial nodes. Of 
the six treated animals coming to autopsy in 
the sixth week only one showed macroscop- 
ical tuberculous fociin the spleen. Stainable 
bacilli were present in all treated animals, 
but there were many more in the tissues of 
the controls. The viability of the bacilli 
from certain treated animals is now being 
tested. In none of the treated animals did 
the drug prevent completely the multiplica- 
tion of the bacilli. Although in series 3 the 


animals received a very large dose of the 
drug as compared with the amount usually 
administered to human beings (about 10 
times) it must be noted that the guinea pig 
acetylates a much larger proportion of the 
drug than does the human being. The 
acetylated derivative has been found to be 


almost inactive against other bacteria and it 
is even more toxic than the active free 
sulfanilamide. The guinea pig, therefore, 
requires a much larger proportional dose of 
sulfanilamide than does the human being in 
order to attain and to maintain the same 
blood level of the free, active drug; and be- 
cause of its greater power to acetylate the 
drug this animal is subjected to a greater 
hazard as regards toxic effects. Under the 
conditions of the experiment, the adminis- 
tration of sulfanilamide strikingly inhibited 
the development of tuberculosis in the test 
animals.— The Inhibitory Effect of Sul fanil- 
amide on the Development of Experimental 
Tuberculosis in the Guinea Pig., A. R. Rich 
& R. H. Follis, Jr., Bull. Johns ves 
Hosp., January, 1938, lxii, 77.—(J. S. W.) 


Classification of Acid-fast Bacteria.— 
Of recent years many acid-fast organisms, 
other than tubercle bacilli, have been culti- 
vated from many sources. These organisms 
are nonpathogenic in the usual sense al- 
though large doses may produce abscesses 
and sometimes death. They have been so 
meagerly described that it is not always 
possible to recognize them. A considerable 
group of these organisms are known by the 
name of the person who isolated them, or 
by the source from which they came. This 
leads one to suspect that many of these 
organisms, coming from diverse sources and 
known under different names, really belong 
to asingle species. The present article deals 
with an attempt to identify and classify 
these nonpathogenic or saprophytic acid-fast 
bacteria. Two hundred and fifty-two strains 
were studied. Of these 212 were isolated 
from the soil, 8 were of bovine origin, 1 avian 
and 1 porcine, 9 from human tissues and 5 
from cold-blooded animals. The sources of 
the remainder are not given. The criteria 
which were found most useful in differenti- 
ating these strains are as follows: (a) Gross 
appearance on glycerine agar slopes. (b) 
Growth at 47°C.: The bacteria were incu- 
bated on glycerol-phosphate agar slants for 
two weeks at this temperature. (c) Sur- 
vival at 60°C. for one hour: Ten day old 
cultures in glycerolphosphate broth were 
utilized for this test. (d) Growth on Dor- 
set’s synthetic medium without glycerol: 
The cultures were inoculated and incubated 
at 37°C. for two weeks. (e) Utilization of 
carbohydrates (according to the method of 
Merrill). (f) Action in litmus milk. (g) 
Nitrate reduction. From these criteria the 
cultures were grouped as follows: Group I 
(grows at 47°C. but not at 60°C.): (a) 105 
strains similar in growth utilized arabinose, 
(b) 4 strains dissimilar in growth unable to 
utilize arabinose. Group II (no growth at 
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47°C. or 60°C.): (@ 1) 88 strains, not all 
similar, unable to utilize arabinose, (a 2) 7 
dissimilar strains utilize arabinose, (b) 18 
dissimilar strains utilize sorbitol. Group 
III (grows at 47°C. and survives 60°C.): 
(a) 29 similar strains utilized arabinose, (5) 1 
different strain unable to utilize arabinose. 
In group I all but 4 strains consist of the 
Mycobacterium smegmatis type; in group III 
all but one strain is the Mycobacterium 
phlei type. Group II is a more heterogene- 
ous one, although 66 of the 95 strains appear 
to belong to a single species, about equally 
divided between the R and S forms. The 
other 29 strains, although having many fea- 
tures in common, are evidently not identical. 
Among these strains are most of our so 
called lepra strains, also most of the acid-fast 
bacilli of cold-blooded animals. Thus in a 
large collection of saprophytic acid-fast cul- 
tures 80 per cent of the strains were readily 
separated into three groups of closely related 
cultures and the remainder were arbitrarily 
distributed among the three major groups 
as subgroups.— The Classification of Acid- 
fast Bacteria, R. E. Gordon, Jour. Bact., 
December, 1937, xxxiv, 617.—(J. S. W.) 


Morphology of Tubercle Bacilli.— 
Using a very pleomorphic strain of tubercle 
bacillus obtained by dissociation from a lab- 
oratory culture, great morphological varia- 
tions were observed throughout the 288 days 
the organism was cultured. Petroff’s gen- 
tian-violet egg medium 6 and 9 months old 
was used. That 3 months old contained a 
small amount of sodium silicate. The 6 
month old medium had never produced a 
luxuriant growth with any strain of organ- 
ism and it did not in this case although no 
difference was noted in the amount of 
growth produced by the 3 and 9 month old 
media. Six drops of 10 per cent saline solu- 
tion were added to part of the tubes in each 
group. The saline solution made no dif- 
ference in the luxuriance of growth. The 
active processes of multiplication and death 
were observed. Death and loss of acid- 
fastness is mostly shown by the taking up of 
the blue counterstain. Disintegration be- 
comes apparent by the organisms losing their 
clear definition of outline, and changing into 
a fine, cloudy blue, amorphous material. A 
great variety of morphological forms were 
noted in each smear made, but the numbers 
of each form appeared to vary with the age 
of the culture. There were dark-stained 
beaded forms, thread forms, variations in 
staining reactions, short and long rods as 
well as cocci and diplococci. Some of the 

forms were seen to originate by 
sprouting from small, dark-stained beads, 
others by the elongation of bacilli. The 


r thread forms showed segmentation 
into both beads and short rods, while the 
very fine threads divided as minute rods. 
The tubes showing only a meagre growth 
were similar to the other two groups except 
that short rod bacilli predominated. They 
multiplied by transverse fission, by sprouting 
of their beads, and by the cocci-to-diplococci 
method. The study was undertaken to ob- 
tain a knowledge of the morphological varia- 
tions of B. tuberculosis. It is possible that 
further cyclic changes might have been en- 
countered had the culture been followed 
further.—Some Observations on Mor phologi- 
cal Forms Found in the Growth of Tubercle 
Bacilli and the Relationship of Such Studies 
to Future Research Work, E. W. Bond, Jour. 
Amer. Vet. Med. Assn., March, 1938, xcit 
453.—(L. F. B.) 


Tubercle Bacilli in Air and Dust.— 
In four tuberculosis institutions the author 
exposed for a period of 7 days 20 cc. of sterile 
saline in dishes having a capacity of 50 cc. 
The dust thus collected was concentrated by 
centrifuging. Acid- and alcohol-fast bac- 
teria were demonstrable in 88 and 85 per 
cent, respectively, of 16 samples before and 
after treating with 5 per cent oxalic acid. 
Planted upon suitable media cultures of 
tubercle bacilli were obtained from all of the 
samples collected, while guinea pigs inocu- 
lated intraperitoneally with the treated 
samples of the dust all showed gross lesions 
of tuberculosis when autopsied 72 and 86 
days later. For the isolation of the tubercle 
bacilli the author used the following media: 
Corper-Uyei, Sweany-Evanoff, Petroff and 
Petragnani. He found that contamination 
was present in 74 per cent of the cultures 
ger on the Sweany-Evanoff media, while 

ut 15 per cent of cultures planted on 
Petroff’s medium were contaminated. He 
concludes that Petrofi’s medium was more 
efficient in isolating the tubercle bacilli than 
the other media used in this study. —M yco- 
bacterium Tuberculosis in the Air and Dust, 
G. M. Eisenberg, Amer. Jour. Hyg., July, 
1937, xxvi, 138.—(J. D. A.) 


Cultivation of Tubercle Bacilli from 
Blood.—aAttention is called to the conflict- 
ing reports of different investigators who 
have attempted to isolate M. tuberculosis 
from the blood-stream. The present stud 
deals with the relative value of isolating M. 
tuberculosis using whole as well as _ treated 
blood. Samples of normal rabbit blood were 
each inoculated with different strains of 


human and bovine type tubercle bacilli, 
and then divided into three parts. One 
sample of whole blood was inoculated upon 
various media, a second sample was haemo- 
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lyzed with distilled water and the sediment 
inoculated on the same media, while the 
third sample was treated with acetic acid 
according to the method of Léwenstein and 
the sediment inoculated upon culture media. 
It was found that 19 of 46 tubes inoculated 
with untreated whole blood, 21 of 48 tubes 
inoculated with the haemolyzed blood and 1 
of 48 tubes inoculated with the blood treated 
with acetic acid showed colonies of tubercle 
bacilli. From the blood-stream ofa rabbit 
inoculated with a large dose of human type 
tubercle bacilli pure cultures were recovered 
when the whole blood and the blood haemo- 
lyzed with distilled water were employed, 
while no cultures were obtained with the 
blood treated with acetic acid. From the 
pooled blood of two lots of 6 guinea pigs in- 
fected with the human type of tubercle 
bacillus, cultures were obtained in 6 of 70 
tubes inoculated with the whole blood, in 13 
of 70 tubes inoculated with haemolyzed 
blood and in but one of 70 tubes inoculated 
with blood treated with acetic acid. It was 
also found that bovine and human type 
tubercle bacilli grew in the blood clot from 
normal rabbits with the formation of nu- 
merous pin point colonies. As to the rela- 
tive value of the various media used in this 
study, it was found that of the total of 65 
colonies obtained in the course of this study 
18 were obtained on Petragnani’s medium, 15 
on extract blood agar, 6 each on Léwen- 
stein’s medium and glycerol infusion blood 
agar, 5 each on Sweany’s cream, Sweany’s 
glycerol and on extract agar, 3 on Corper’s 
medium and 1 each on glycerol infusion agar 
and Petroff’s medium. The results of these 
studies indicate that untreated blood and 
blood haemolyzed with distilled water yield 
the largest percentage of positive cultures, 
especially when inoculated on either Petrag- 
nani’s medium or extract blood agar.—A 
Comparative Study of Various Methods for 
the Cultivation of Tubercle Bacilli from the 
Blood, Mildred M. Galton, Amer. Jour. Hyg., 
September, 1937, xxvi, 259.—(J. D. A.) 


Number of Tubercle Bacilli per Milli- 
gram.—Examination of the literature re- 
vealed surprising discrepancies between esti- 
mates of different workers, varying from 
about 30 million total (Petroff and Steenken) 
to 5,000 million (Chinkuk Choun), while 
the same workers (Lange, Chinkuk Choun) 
often obtained variations. In this work 
only one strain each of the three different 
types of tubercle bacilli was used, the bovine 
type being grown on modified Dorset egg 
medium and the human and avian on a 
similar medium with 1.4 per cent glycerine. 
Cultures were incubated at 37°C. usually for 
two weeks. The moist growth from 6 to 12 


tubes was scraped off and ground aseptically 
in an agate mortar in 0.5 cc. sterile glass- 
distilled water, 5 to 10 cc. of sterile water 
being later added and the suspension centri- 
fuged until the opacity of the supernatant 
fluid matched a standard suspension con- 
taining 1 billion B. coli per cc. Centrifu- 
gation was used only to throw down undis- 
integrated clumps. The total count was 
performed in a specially designed Helber 
chamber, 0.02 mm. deep, adapted for dark 
ground illumination. The bacillary suspen- 
sion was heated to 60°C. for one hour to 
sterilize it and suitably diluted with distilled 
water. Counts were made on 100 fields in 
each of two preparations and the arithmetical 
mean taken. There is some experimental 
error due to the difficulty in distinguishing 
between tubercle bacilli and other granular 
material in the suspensions with a dry objec- 
tive. The so called “viable count’’ is made 
by diluting the suspension 1-10,000 times in 
distilled water with specially calibrated 
dropping pipettes and inoculating a given 
amount (.005 cc.) onto five tubes each of 
the following media: modified Dorset egg 
medium with and without glycerin, Petrag- 
nani’s, Léwenstein’s, Corper and Colhn’s, 
Herrold’s, Woolsey’s, Feldman’s and Mirag- 
lia’s, flaming, sealing except for a small hole, 
incubating and counting after about six to 
eight weeks. The viable count was calcu- 
lated from the mean of all the tubes of that 
medium which under any set of gaseous 
conditions yielded the highest count. Two 
methods were used to determine the approxi- 
mate number of bacilli in 1 mgm. of moist 
growth, as follows: From 0.1 to 0.5 gram of 
moist growth from glycerin egg cultures was 
scraped carefully and weighed to the nearest 
milligram, being then ground up and sus- 
pended in 5 cc. of distilled water, centrifuged, 
resuspended and recentrifuged until a more 
or less homogenous suspension in distilled 
water was obtained, which was then meas- 
ured in terms of a B. coli standard containin 

1,000 million organisms per cc. and was itse 

counted on the Helber slide. A sufficient 
amount of moist growth was scraped off and 
divided into two parts, one of which was care- 
fully weighed and placed in a vacuum desic- 
cator until a constant dry weight was ob- 
tained. The other part was suspended and 
centrifuged until the supernatant fluid 
matched a standard B. coli suspension con- 
taining 1,000 million B. coli per cc. and a 
sample used for the Helber count. The 
suspension was then evaporated and dried to 
constant weight in a vacuum desiccator. 
The dry weight of bacilli on a measured 
volume of standard suspension was then 
known and since the moisture content had 
been determined it was easy to calculate both 
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the moist weight and the number of bacilli 
corresponding to 1 mgm. of moist growth. 
The mean figures yielded by the two meth- 
ods are recorded. The exact relation be- 
tween number of bacteria in a suspension 
and opacity of the same is not known. It 
varies both with the species of bacteria and 
the age of the culture and the opacity also 
varies with light absorption and dispersion. 
The relation between numbers and opacity 
roughly appears to correspond to surface 
area (Liese, 1926). Using Liese’s formula, 
Wilson and Schwabacher calculated that the 
number of tubercle bacilli per mgm. should 
be about 1,290 million for a moist growth 
from a two to three weeks old glycerin-egg 
avian culture. With bovine and human 
t the results were less consistent, espe- 
cially as regards ratio of viable to total organ- 
isms, which averaged 40 to 80 per cent for 
the avian bacilli. Working with bacilli of 
avian type, the total number of organisms 
in 1 mgm. of moist growth from a two to 
three weeks old culture on glycerin egg 
medium was from 1,000 to 1,500 million. 
Evidence is advanced that only a proportion 
of the organisms in a culture of tubercle 
bacilli is viable. With organisms of the 
avian type this proportion was 40 to 80 per 
cent, with other types considerably lower but 
the real values were probably underesti- 
mated.— The Relationship between Moist 
Weight and Numbers of Total and Viable 
Organisms in Cultures of Tubercle Bacilli, G. 
S. Wilson & H. Schwabacher, Tubercle, 
January, 1937, xviii, 161.—(A. P.) 


Tubercle Bacilli in Bone Marrow.— 
Cultures of sternal punctures of marrow of 
human tuberculous cases show tubercle 
bacilli constantly after death and in a certain 

roportion of tuberculous guinea pigs during 
ife as well. But in man, whatever the type 
of tuberculosis, no cultures or positive inoc- 
ulation results of tubercle bacilli were ob- 
tained during life or several hours before 
death. These results are in accord with the 
accepted observations in man in regard to 
bacteraemia of tubercle bacilli in tuberculo- 
sis.— La medullo-culture dans la tuberculose 
humaine et dans la tuberculose expérimentale 
du cobaye, F. Bezangon, P. Braun & A. 
Meyer, Rev. d. |. tuberc., January, 1937, iii, 
55.—(M. B. L.) 


Growth of Tubercle Bacilli on Differ- 
ent Media.—A medium that may be ad- 
mirable for cultivation of a well established 
strain may be unsatisfactory for a po | 
growth and one yielding a confluent grow 
may be unsatisfactory for counting discrete 
colonies. The object of this work was to 
ascertain the simplest and most suitable 


medium for enumeration of tubercle bacilli 
of bovine or human type in tissue suspen- 
sions. In most experiments one strain each 
of bovine and human type was used, grown 
fourteen to sixteen days, at 37°C. on a modi- 
fied Dorset egg medium, to which 1.4 per 
cent glycerin was added for the human type. 
The growth was scraped with a wire spatula, 
ground in an agate mortar for twenty min- 
utes with 0.5 cc. glass-distilled water, then 
5 to 10 cc. of the same fluid added and the 
suspension centrifuged about five minutes 
until the supernatant fluid matched in 
opacity a standard suspension containing 
1,000 million per cc. of B. coli. A 1:10,000 
dilution was made and .005 cc. inoculated 
onto a number of tubes of each of the media. 
These were incubated overnight horizontally, 
the plugs flamed, and sealed with plasticine, 
a small hole being made with a glass rod to 
admit air. Counts were made at intervals 
over a period of three months, six weeks 
being generally the most suitable time. In 

the experiments a modified Dorset egg 
medium was used as a control for the bovine 
type and the same plus 1.4 per cent glycerin 
for the human. The number of colonies de- 
veloping on this standard was considered 
100 and the number on the tested media 
calculated to compare with this. The fol- 
lowing media were used: Feldman’s (1932), 
Corper and Cohn’s (1933), Miraglia’s (1929), 
Herrold’s (1931), Woolsey’s (1931), Petrag- 
nani’s (1926), Léwenstein’s (1931), and sev- 
eral more described, for example, modified 
Dorset egg (with heart extract), Griffith 
and Griffith’s (1907), inspissated yolk and 
yolk saline I and II. Glycerin was omitted 
for the bovine type but added in the amount 
specified for the human, or, if not present, 
was added in 5 per cent concentration. For 
the bovine type the highest colony counts 
(over 150) were obtained on media made 
up with egg yolk. Both Petragnani’s and 
Léwenstein’s media occupied low places 
(57.5 and 23.1 respectively). The experi- 
ments with human type bacilli were fewer 
but generally showed striking superiority for 
the egg yolk media, including those of Corper 
and Cohn and Woolsey (200 to 300). It 
was shown that replacement of saline by 
heart extract broth (Griffith) has no bene- 
ficial effect. Egg white-was not shown to 
be definitely bactericidal and it was con- 
cluded that the alkalinity was the detrimen- 
tal factor of this ingredient. Special studies 
with egg-yolk-saline media indicated that a 
medium containing 2 parts of egg yolk to 1 
of saline was most suitable. Its preparation 
is described in detail. For human or avian 
type bacilli 5 per cent of glycerin should be 
added, best directly to the saline solution. 
Media may be sterilized for one hour at 
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80°C. at the top of the steamer, or at 100°C. 
near the bottom for one hour, or for five min- 
utes in the autoclave at 120°C. with the exit 
valve closed. The first is probably best. 
Morry and Soule in 1925 found the optimum 
partial pressure of oxygen for development 
of human type bacilli 40 to 50 per cent. 
Others have since drawn attention to the 
importance of carbon dioxide. Using the 
same preliminary technique, different lots 
were incubated in metal jars of the type de- 
scribed by Wilson (1928) connected with a 
vacuum pump, the pressure lowered to 570 
mm. mercury and oxygen run in until nor- 
mal pressure was restored, in another lot it 
was lowered to +684 mm. mercury and 
carbon dioxide run in until it was normal, 
and a third lot was incubated aerobically in 
a moist incubator. These methods yielded 
40 per cent oxygen and 10 per cent carbon 
dioxide respectively in the jars, compared 
with ordinary air. The growth was poorest 
in 40 per cent oxygen and best in air con- 
taining 10 per cent carbon dioxide. The 
findings as to media conform generally to 
those of the Royal Commission on Tuber- 
culosis (1907). Recently introduced com- 
plex media are of doubtful advantage. Se- 
lective media, like Léwenstein’s, are not 
recommended for general use. For routine 
work, a medium containing 2 parts of e 
yolk to 1 of saline is recommended, caleal 
to 3 to 1 for counting of discrete colonies. 
For the human type 5 per cent glycerin is 
added. Addition of dyes and special sub- 
stances is not recommended in surveys to 
ascertain the distribution of bovine and 
human types.—A Comparison of Different 
Media for the Growth of the Tubercle Bacillus, 
H. Schwabacher, Tubercle, February, 1937, 
xviti, 199.—(A. P.) 


Influence of Sulphur on Growth of 
Tubercle Bacilli.—Sulphur has long been 
used in medicine both to stimulate healing 
and for its antiseptic powers. In the middle 
of the last century it was recommended as a 
specific in the abortion of “threatened 
phthisis.’”” In our times numerous studies 
have been made of the toxicity of sulphur 
and its compounds for various bacteria. 
The present article is a study of the germi- 
cidal action of sulphur in different forms and 
calcium thiosulphate, a sulph-hydryl, upon 
acid-fast bacilli and other microérganisms. 
The acid-fast bacilli included human, avian 
and bovine tubercle bacilli, also yellow 
leprosy bacillus, B. phlei, and B. smegmatis. 
Typhoid bacilli and Staphylococcus aureus 
represented the non-acid-fast group. The 
different forms of sulphur were introduced 
into a mashed potato medium and glycerine- 
veal-infusion agar and an attempt was made 


to grow the organisms enumerated above. 
In a concentration of 5 mgm. of sulphur per 
100 cc. of medium, flowers of sulphur od 
sublimed sulphur) was found to exhibit an 
inhibitory influence on the growth of the 
tubercle bacillus. This inhibition did not 
occur with other acid-fast bacilli, nor with 
certain non-acid-fast organisms. Further, 
this inhibitory tendency varied with different 
strains of tubercle bacilli. Sodium thio- 
sulphate and hydrogen sulphide in an equiv- 
alent concentration had no such effect. 
Calcium thiosulphate, however, in much less 
concentration also showed this inhibitory 
influence and in greater concentrations pre- 
vented all growth of tubercle bacilli within 
the period of observation. At least a two 
months’ incubation should be maintained 
before any conclusions are made concerning 
the inhibitory or lethal effects of the test 
substance.—Studies on the Influence of 
Sulphur and Certain of Its Compounds on 
the Growth of the Tubercle Bacillus, R. C. 
Rosenberger & L. Merves, Jour. Infect. Dis., 
July-August, 1937, lxi, 69.—(J. S. W.) 


Vitamin D and Growth of Tubercle 
Bacilli.—To standard quantities of Pros- 
kauer and Beck’s synthetic medium were 
added varying quantities of crystalline vita- 
min D solution in propylene glycol. Both 
the virulent and the avirulent variants of 
the H37 strain were used. After three pas- 
sages of the virulent form of the H37 on this 
medium there was no change in the patho- 
genicity of the strain. The growth charac- 
teristics of the two strains were not changed 
by the vitamin D.—Effect of Vitamin on 
Growth of Tubercle Bacilli, W. Steenken, Jr. 
& E. R. Baldwin, Proc. Soc. Exp. Biol. & 
Bt) November, 1937, xxxvit, 348 —(M. 


Cultivation of Tubercle Bacilli in 
Eggs.—The surface of an egg is sterilized 
with phenol and alcohol. The shell is punc- 
tured with a sterile pin. The material to be 
cultured is injected into the yolk. Sputum 
is treated with sodium hydroxide, concen- 
trated and neutralized with hydrochloric 
acid and is similarly injected in whole or 
hard boiled eggs. Acid-fast bacilli could be 
found in abundance 10 days after incubation 
of such eggs. In 20 days macroscopical 
colonies in the form of grayish patches can 
be found throughout the fresh eggs and 
chiefly in the yolk of hard boiled eggs.— 
The Egg as a Medium for Cultivation of 
Mycobacterium Tuberculosis from Tuber- 
culous Material, G. I. Wallace & M. R. 
Weissbuch, Proc. Soc. Exp. Biol. & Med., 
November, 1937, xxxvii, 304.—(M. B. L.) 
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Concentration of Tubercle Bacilli in 
Sputum.—lIn France practically all bac- 
teriologists agree that the method of Léwen- 
stein for the culture of tubercle bacilli in 
contaminated material, particularly in spu- 
tum, is the best method. Still many other 
investigators, particularly foreigners, (Amer- 
ican, British and German), consider the anti- 
formin method superior. Consequently a 
comparative study was made of the two 
methods. For the experiment equal parts 
of each specimen were treated by two meth- 
ods and seeded on tubes of Léwenstein’s 
medium. The day of appearance of colonies 
was noted, also the number. Sixty-five 
specimens of sputum containing acid-fast 
bacilli in varying numbers were used. Re- 
sults of this experiment showed that cultures 
made by concentration with the sulphuric 
acid method were more frequently positive, 
more abundant, grew more readily and with 
fewer secondary organisms. Sulphuric acid 
proved to be less toxic for the tubercle bacilli 
and more bacteriocidal for the contaminants 
than antiformin.—Sensibilité comparée des 
méthodes a l’antiformine et a acide sulfurique 
pour Visolement du bacilli de Koch a partir 
des crachats, A. Saenz & J. Paterson, Compt. 
rend. Soc. biol., October 16, 1937, cxxvi, 232.— 
(M. T. W.) 


Cultivation of Tubercle Bacilli from 
Sputum.—The routine laboratory exami- 
nation of sputum from patients suspected of 
pulmonary tuberculosis consists of the micro- 
scopical examination of properly stained 
films, this being the only method recognized 
| public health authorities for acceptance 
of financial responsibility. Nevertheless, 
every laboratory knows that a single negative 
report is of no diagnostic value. Cultural 

rocedures should be recognized as equal 
in value to the cultivation of diphtheria 
organisms from throat swabs. Mycobac- 
terium tuberculosis is not difficult to cultivate, 
though growing slowly under even optimum 
conditions. The technique here described 
has been used over two years at the Uni- 
versity of Birmingham, England, and found 
suitable for routine sputum culture. It 
ielded 100 per cent positive results from 
own tuberculous sputum, cerebrospinal 
fluids, faeces, urine and pus. The technique 
used is digestion with 4 per cent sodium 
hydroxide and planting on Léwenstein’s me- 
dium. All strains isolated have grown read- 
ily on this medium but, instead of test-tube 
slants, the screw-capped bottles recom- 
mended by geen | (1934) are advo- 
cated. Growth is usually visible in twenty- 
one days but even when there are no visible 
colonies a surface film may show a very good 
growth from which transplants may be made 


and grow vigorously. To date 135 micro- 
scopically negative sputa have been exam- 
ined, including only those with some purulent 
material and in 29 cases (21.4 per cent) typi- 
cal acid-fast bacilli were recovered by culti- 
vation, two of which were proved tubercle 
bacilli by guinea-pig inoculation. An addi- 
tional feature of the study was an examina- 
tion of the sugar fermentation reactions of 
Mycobacterium tuberculosis. Barson has 
evolved a medium which appears to satisf 
the necessary requirements, prepared as fo!- 
lows: The white of an egg is thoroughly 
mixed with 200 cc. tap water, boiled five 
minutes, filtered through cotton wool and 
cooled. One per cent of sugar and 3 per 
cent of litmus or 1 per cent of Andrade’s 
indicator are added and the medium kept in 
small screw-cap bottles containing gas tubes 
and sterilized. The fermentative reactions 
usually begin after three weeks’ incubation. 
Cultures are kept for six months, although 
fermentative reactions usually begin after 
three weeks. Of some 30 strains, 4 failed to 
grow on any sugar media. All the others 
produced acid but no gas on lactose, 25 on 
dextrose, 21 on saccharose and 3 on mannite. 
—The Cultivation of Mycobacterium Tuber- 
culosis from Human Sputa, J. F. D. Shrews- 
bury & J. Barson, Brit. Med. Jour., June 5, 
1937, 1154.—(A. P.) 


Mixed Human and Bovine Tubexculo- 
sis.—It is rare to find more than one type 
of tubercle bacillus in a case of human tuber- 
culosis, judging from the experience of Ger- 
many, Denmark and Great Britain, the three 
countries where the most extensive investi- 
gations of types of tubercle bacilli in human 
tuberculous lesions have been made. To 
prove that a eugonic culture contains an ad- 
mixture of bovine bacilli one must separate 
this element either by plate cultivation or by 
passage through an animal more susceptible 
to the bovine than to the human type of 
bacillus. Among the different species of 
animals affected with natural tuberculosis 
mixed infections have been found only in 
swine and cattle. In both these species 
mixed bovine and avian infections have been 
recorded. Griffith here records an additional 
instance of mixed infection with human and 
bovine bacilli in a young woman of 18 who 
died of tuberculous meningitis showing also 
miliary pulmonary lesions and a few calcified 
mesenteric nodes. Cultures of tubercle 
bacilli were obtained directly from the 
meninges and the lungs. A subculture of 
each strain from a primary egg tube was 
dysgonic and fully virulent for the rabbit. 
However, before discarding the cultures, an 
atypical brownish warty patch was noted on 
the primary glycerin egg tube sown directly 
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from the lung. Subcultures on egg and 
glycerin potato produced a luxuriant creamy 
wrinkled layer on the latter. Virulence tests 
on rabbits, inoculating 0.01 mgm. intrave- 
nously, resulted in the production of focal 
caseous lesions and recovery of eugonic 
bacilli. Virulence tests were repeated with 
both strains inoculated subcutaneously. The 
bacteriological results showed that bovine 
tubercle bacilli were the sole cause of the 
meningitis and that both bovine and human 
bacilli coéxisted in the lung. Necropsy evi- 
dence indicated the alimentary tract as the 
channel of primary invasion. This case 
brings up to 11 the number of cases of human 
tuberculosis in Great Britain in which the 
two types were associated in one or more 
organs. In 6 instances the mixed cultures 
were derived directly from the human 
lesions. This rarity of association is perhaps 
surprising in view of the opportunities for 
entrance of bovine bacilli into the human 
body in small quantities. In Great Britain, 
prior to this report, this association was 
found in 10 of 6,000 or more cases examined 
bacteriologically, or in 0.16 per cent. The 
reason for this rarity of coincidence may be 
that not often do the two types enter the 
body at the same time and that after a suffi- 
cient interval some immunity may develop 
and check the later invasions. There is no 
authenticated instance of coéxistence of the 
two types in a distal lesion, such as the cen- 
tral nervous or osseo-articular system.— 
Mixed Infections with Human and Bovine 
Tubercle Bacilli in the Human Subject, A. 
S. Griffith, Tubercle, February, 1937, xviii, 
198.—(A. P.) 


Bovine Type Bacilli in Sputum.—The 
sputa of 147 tuberculous patients were in- 
vestigated for the presence of bovine type 
bacilli. Following Petragnani’s technique, 
two cultures were made of each specimen, 
one on medium containing 1 per cent wax, 
the other on medium containing 3 per cent 
glycerin. Three distinct cultural groups 
were isolated: (/) 122 strains developed 
sooner and much better on the medium with 
glycerin; (2) 10 developed sooner on wax, 
and more slowly and poorly on glycerin; (3) 
15 developed equally well on both media. 
In order to differentiate the types definitely, 
the virulence for rabbits of the strains of 
groups 2 and 3 was then tested, while 6 
strains of group / were used as controls. 
Intravenous injections of 1 mgm. material 
from each culture were first made. One 
rabbit of the first group, three of the second, 
and six of the third group died at intervals 
varying from 15 to45 days. Their autopsies 
revealed scattered lesions of some entity in 
the lungs and peritoneum, but no generali 


tuberculosis. The other rabbits, killed after 
60 days, showed only minute lesions in the 
lungs. The same cultures, which had been 
fatal in 1 mgm. doses, were then injected 
again, this time in 0.01 mgm. doses. Of this 
series, only one rabbit, injected with a strain 
from group 2, died after 63 days. Its autopsy 
showed generalized tuberculosis, which the 
author considered as due to bovine type in- 
fection. The strain had been obtained from 
a sputum of a 23 year old female patient, in 
whose past history and occupation there was 
no element with which the type of infection 
could be connected, except for the fact that 
in her infancy she had spent some time on a 
farm and had been fed raw milk. The dis- 
ease had followed a very severe and rapid 
course, the patient having died of spontane- 
ous pneumothorax a few months after the 
diagnosis had been made.—ZII bacillo tuber- 
colare di tipo bovino nella tubercolosi polmo- 
nare umana, A. Rosa, Riv. pat. e clin. d. 
tuberc., April, 1937, Anno xi, Fasc. iv, 237.— 
(G. W. W.) 


Bacilluria.—Only where there is evidence 
of renal involvement are tubercle bacilli 
eliminated in the urine of the tuberculous. 
No tubercle bacilli were demonstrated, either 
by direct smear of the urinary sediment, its 
cultivation on Léwenstein’s medium or its 
subcutaneous inoculation into guinea pigs if 
the urine was derived from cases of pulmo- 
—_ tuberculosis without renal involvement. 
—Elimination du bacille tuberculeux par les 
urines, M. C. Bacanu, Rev. d. 1. tuberc., 
March, 1936, ii, 347.—(M. B. L.) 


Clinical Types of Pulmonary Tubercu- 
losis and Virulence of Bacilli.—Two- 
tenths of a milligram of the primary cultures 
of tubercle bacilli obtained from the sputum 
of different types of pulmonary tuberculosis 
were inoculated subcutaneously into guinea 
pigs. The survival of these guinea pigs 
served as an index of the virulence of the 
cultures tested. It was found that there 
was a certain parallelism between the viru- 
lence of the organism isolated and the gravity 
of the disease associated with it. The most 
virulent organisms were most frequently 
isolated from progressive caseous t of 
tuberculosis. The cultures of low virulence 
were most often isolated from slowly pro- 
gressive fibrous types of tuberculosis.— Re- 
lation entre la virulence des bacilles de Koch 


et les formes clinique de la tuberculose pul- 
monaire, A. Bergeron & F. Méziére, Rev. d. 
November, 1936, ii, 1080.—(M. 


Virulence of Tubercle Bacilli.—Viru- 
lence is usually defined as the disease produc- 
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ing power of a microérganism. In the past 
it was common to report a loss of viability 
with retention of virulence and vice versa. 
To-day, the properties of viability and viru- 
lence are considered inseparable; without 
viability there can be no virulence—virulence 
being a vital process, the ability to multiply. 
Three strains of avirulent tubercle bacilli 
were studied; two of them from human 
sources, and one (BCG) from a reputed 
bovine source. At present they can only be 
differentiated by their history, since they are 
all glycerophilic, and defining biological 
(animal pathogenic) differences are lacking. 
They still possess the ability of restricted 
growth temperature (approximating 37°C.), 
an apparently stable property in contrast to 
acid-fast saprophytes (growing both at incu- 
bator and room temperature). Such aviru- 
lent (human or bovine) tubercle bacilli are 
only rarely found in human beings, approxi- 
mately 97 per cent of the strains isolated 
from open cases of pulmonary tuberculosis 
being highly virulent. An avirulent strain 
of tubercle bacilli (human or bovine) is de- 
fined as a strain of tubercle bacilli lacking 
the ability to multiply in a highly susceptible 
host (such as the guinea pig) when injected 
(intravenously) in a fine suspension in 
amounts approximating the threshold of 
tubercle formation (0.01 to 0.001 mgm. pro- 
duces a local tubercle) as is evident by the 


lack of gross tuberculosis; or, of the develop- 
ment of metastatic gross tuberculosis follow- 
ing the subcutaneous (or intracutaneous) in- 
jection of ers! large amounts of a fine 


suspension of the bacilli (approximating 10 
to as much as 500 mgm.). The property of 
avirulence or virulence of human or bovine 
tubercle bacilli has been found to be con- 
sistently stable within a reasonable time, of 
many months at least, on artificial media or 
in the animal body, when properly tested. 
Changes in virulence of human or bovine 
tubercle bacilli appear to be gradual transi- 
tions and usually occur only slowly over 
many generations of progeny of a pure 
strain. No guaranteed means of a ready or 
permanent transition appears to be available 
as yet, fulfilling the foregoing requirements 
for virulence. Since the terms “tubercle 
bacilli”? and “Mycobacterium tuberculosum’’ 
usually imply a virulent strain of bacilli and 
since “tuberculosis” usually implies the 
disease caused by a pathogen, it is suggested 
that avirulent human or bovine tubercle 
bacilli be designated as ““Mycobacterium nus- 

m phymatiosis” or the “nonphymatious 

cillus,”’ implying this relation to the tu- 
bercle bacillus from the use of the synonym 
“phymatiosis”’ for “tuberculosis” and negat- 
ing the action by “non” or “musquam.”’ 
This would also simplify the use of meaning- 


less names such as BCG, R1, etc. If such 
appendages are desired, they can be added, 
as is the usual custom, at the end of the 
designated group name for the avirulent 
human or bovine tubercle bacillus: thus, 
the nonphymatious bacillus (variety human, 
Trudeau R1); or, Mycobacterium nusquam 
phymatiosis, variety bovine (Calmette- 
Guérin); and, the nonphymatious bacillus 
(human, Corper).—An Interpretation of the 
Virulence (or Pathogenicity) of Tubercle 
Bacilli Based on Experimental Observations: 
Mycobacterium Nusquam Phymatiosis, H. J. 
Corper, Jour. Infect. Dis., May-June, 1937, 
Ix, 312.—(J. S. W.) 


Transformation of Bovine into 
Human Strain.—A strain of tubercle bacilli 
isolated from the lymph node of an infected 
pig was a typical bovine strain at the time 
of isolation, biologically and culturally, and 
remained so for a year. After continued 
transplants over a period of about four years 
the dysgonic colonies became eugonic of 
the R type with a virulence the same as a 
typical human strain of Koch’s bacilli when 
inoculated into the eyes of kids. The dis- 
sociated R form behaved like a human strain 
when inoculated into rabbits but with a 
virulence slightly higher than usual. How- 
ever a typical human strain after passage 
through a kid also became more virulent for 
the rabbit. A bovine strain of tubercle 
bacilli cultured simultaneously with the dis- 
sociated strain retained its original virulence 
for the rabbit and the cultures retained their 
bovine dysgonic form.— Transformation 
d’une souche de bacilles de Koch du type 
bovin, A.-R. Arena & A. Cetrangolo, Compt. 
rend. Soc. biol., November 27, 1937, cxxvi, 
831.—(M. T. W.) 


Dissociation of Tubercle Bacilli.—It 
has been shown possible to dissociate avian 
tubercle bacilli into three types, bacilli pro- 
ducing S colonies, chromogenic colonies, 
identical with the S type except for the 
chromogenic properties and R_ colonies, 
which resemble bacilli of the human strain. 
Aside from the difference in the morphologi- 
cal characteristics the R and S variants can- 
not be distinguished in point of view of 
virulence from the parent strain from which 
they were recently isolated. Two chromo- 
genic strains were isolated from chickens 
spontaneously infected with tubercle bacilli. 
These strains varied from similar strains de- 
scribed by Winn and Petroff. The first 
strain (Ch 13) was isolated directly from 
the spleen of an infected chicken. It was 
smooth, moist, pigmented, and characteristic 
of avian tubercle bacilli. The bacilli were 
recultured on egg medium and potato-glycer- 
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ine medium. Half of the tubes were placed 
in the incubator, the other half were left at 
room temperature. The subcultures re- 
tained their pigmentation after seven months 
of successive transfers. This strain had a 
tendency to become R in character but it 
still retained its chromogenic property up to 
the sixth transfer on potato-glycerine 
medium. The second strain (Ch 14) was 
isolated from the heart blood of a tuberculous 
chicken. The colonies were smooth and 
yellow. On potato-glycerine medium the 
cultures retained their yellow pigmentation. 
Subcultures incubated at room temperature 
had a more intense color. The cultures in 
the incubator lost their smooth characteris- 
tics and became rough but still retained the 
yellow pigmentation. The two strains with 
their dissociated forms were tested for viru- 
lence. Each strain with its R dissociate 
produced fatal infections in the chicken. 
The R variants of the two strains produced 
fatal tuberculosis in the rabbit which was 
characterized by the miliary form of avian 
tuberculosis. There was no appreciable dif- 
ference in pathogenicity discernible between 
the chromogenic S strain and its R variant. 
In these cases the R strains were merely vari- 
ants and not new varieties. This is contrary 
to the observations made where chromogenic 
strains are dissociated from old R strains. 
This latter type of dissociate was of low viru- 
lence for the chicken. The S chromogenic 
strains with their R variants are unlike the 
strains described by Winn and Petroff. A 
reason for the difference may be that the 
strains studied by those two observers were 
old strains and dissociates which had been 
in the laboratory for many years.—Carac- 
téres de culture et de virulence de deux souches 
aviaires chromogénes récemment isolées, A. 
Saenz, Compt. rend. Soc. biol., November 20, 
1937, cxxvi, 664.—(M. T. W.) 


Bovine Cultures Derived from Strains 
Nonpathogenic for Rabbits.—Three dys- 
onic strains of tubercle bacilli of a virulence 
or guinea pigs and rabbits characteristic of 
the human type could be transformed into 
strains of standard bovine virulence by a 
single or several passages through rabbits. 
However these strains were unstable both in 
their form of growth and in their virulence, 
and did dissociate into eugonic variants with 
a virulence ranging from that of a standard 
bovine strain to one which approached in 
virulence the BCG strain. In one case this 
passage strain reverted to its original form, 
that is, dysgonic, with no virulence for rab- 
bits but definite virulence for guinea pigs. 
Attenuated tubercle bacilli originally isolated 
from lupus cases were also transformed b 
rabbit passage into unstable strains of stand- 


ard bovine virulence.—-Studies on the Types 
of Tubercle Bacilli Isolated from Man. IV. 
nvestigations on the Instability of Bovine 
Virulent Cultured from some Atypical 
Strains Non-Pathogenic for Rabbits, K. A. 
Jensen, J. Frimodt-M oller & I. Klaer, Acta 
tuberc. Scandinav., 1937, xi, Fasc. 3-4, 251. 
—(M. B. L.) 


R to S Dissociation of Tubercle Bacilli. 
—Two R strains of tubercle bacilli, one 
human and one bovine, were dissociated into 
S variants by using the technique of Denys 
wherein the culture was grown in Sauton’s 
broth, shaken for twenty-six days and re- 
planted on Léwenstein’s medium. Typical 
creamy smooth S colonies developed. After 
a certain number of passages these S colonies 
began to reassume some R characteristics. 
After more transplants on egg medium and 
then on potato-glycerine medium the S vari- 
ant became typically R. These cultures 
behaved entirely unlike the R1 strain (previ- 
ously reported) which dissociated into an S 
variant and remained so. The explanation 
may be that the R1 culture was transplanted 
at the most opportune moment, to the most 
suitable medium when the S elements of the 
culture predominated while with these other 
two strains the reverse was true. Or it 
may have been that the ability of the cul- 
ture to accustom itself to the action of the 
factors determining the transformation had 
taken place and could no longer be exerted 
with the same intensity as at first.— Trans- 
formation d’une souche de bacilles tuberculeux 
d’origine humaine (H. Ratti) et d’une souche 
d'origine bovine (Bov. Cer.) de type R en 
type S, M. Nasta, Compt. rend. Soc. biol., 
May 1, 1937, cxxv, 85.—(M. T. W.) 


R to S Dissociation in vitro—An R 
strain of tubercle bacilli known as R1, which 
came from Trudeau Laboratory, is a human 
type, with attenuated virulence. It was 
originally typically R in character but after 
passage on potato-glycerine medium for 
about a year the culture began to have a 
smooth appearance. Subcultures were made 
in Sauton’s broth. A creamy sediment 
slowly appeared in the bottom of the flask 
while at the same time a fine pellicle grew 
on the surface of the broth. The pellicle 
did not lose its rough character although it 
had a somewhat creamy aspect. Gradually 
the film fell to the bottom of the flask, be- 
came homogeneous and gray. When re- 
— on Léwenstein’s medium the culture 

d totally dissociated to an S type and re- 
mained so. A fresh culture of the R1 strain 
was sent from the Pasteur Institute. De- 
spite many attempts to dissociate the second 
R1 strain, the strain remained typically R 
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in character. Large doses of the S variant 
inoculated subcutaneously into guinea pigs 
failed to infect the animals.—T7ransforma- 
tion spontanée in vitro d’une souche de bacilles 
tuberculeux de variété R en variété S, M. 
Nasta, Compt. rend. Soc. biol., May 1, 1937, 
exxv, 83.—(M. T. W.) 


Pathogenic Properties of S Variants. 
—The S variants of the human type of 
tubercle bacilli (strain H. Ratti) and the 
bovine (strain Bov. Cer.) were tested for 
pathogenicity for rabbits and guinea pigs. 
The S variants of these two strains proved 
to be slightly more virulent for the guinea 
pig than the R strains from which they were 
dissociated. The S strains killed rabbits in 
fifteen days while the R strains when given 
in the same dosage did not kill rabbits before 
the twenty-sixth to the twenty-eighth day. 
The S variant of the strain Bov. Cer. pos- 
sessed properties more toxic for the rabbit 
than the R variant. The S variants of 
both strains and particularly the H. Ratti 
strain were characterized by a virulence and 
toxicity greater for guinea pigs and rabbits 
than the original R strains from which the 
were dissociated.—Proprietés pathogénes de 
bacilles tuberculeux (H. Ratti et Bov. Cer.) de 
variété S, M. Nasta, Compt. rend. Soc. biol., 
May 1, 1937, cxxv, 87.—(M. T. W.) 


Isolation of Johne’s Bacillus.—The au- 


thors’ attempts to isolate the paratubercle 
bacillus from 25 cases of Johne’s disease met 
with failure in the first 18 instances, despite 
the fact that they employed 40 different cul- 


ture media. Using the media of Dunkin and 
of Rinjard they succeeded in isolating the 
paratubercle bacillus from the last 7 cases. 
These cultures were obtained from the swollen 
and reddened intestinal mucosa, which was 
removed with a sterile knife, ground with 
sterile sand and treated with 20 per cent 
antiformin for 20 minutes. The digested 
material was washed twice with saline and 
planted on the Dunkin as well as the Rinjard 
media. Growth was noted in some instances 
as early as four weeks after incubation at 
37°C., although in most instances growth 
occurred later. The incubated tubes were 
kept under observation for from four to five 
months. The authors cite the various media 
used and note that the initial growth oc- 
curred only on the solid media of Dunkin and 
of Rinjard, which contained emulsion and 
extract of killed timothy bacilli respectively. 
More luxuriant growth was obained on the 
transplants than in the primary cultures. 
The value of various solid and liquid media 
for growing the freshly isolated strains of 
Johne’s bacillus, as well as older strains iso- 
lated by others, was investigated. It was 


found that, while the various strains grew 
best on the Dunkin medium containing 
timothy bacilli, scantier growth was also ob- 
tained on a liver agar medium, on potato 
soaked in Long-Seibert medium and on 
tato soaked in Dunkin synthetic medium. 
o growth was obtained on the culture media 
ordinarily employed for the isolation of 
tubercle bacilli. For the purpose of obtain- 
ing a large yield of paratubercle bacilli vari- 
ous liquid media with and without timoth 
bacilli were used. It was found that wi 
the freshly isolated cultures the largest yield 
was on Dunkin bouillon and Boquet medium, 
both of which contained timothy bacilli, 
while on Dorset’s synthetic medium, free of 
timothy bacilli, the growth was slight. On 
the other hand with the older strains of 
paratubercle bacilli good growth was ob- 
tained on media without timothy bacilli. 
The Boquet medium was found to yield the 
heaviest growth with both the freshly iso- 
lated and old strains, while the older strains 
grew well on Dorset’s synthetic medium. 
The authors recommend that cultures of 
paratubercle bacilli be maitained on more 
than one culture medium. Freshly isolated 
as well as old cultures of Johne’s bacillus were 
found to be avirulent for guinea pigs and 
rabbits.— Beobachtungen iiber die Gewinnung 
und das Verhalien von Reinkulturen des 
Paratuberkulosebazillus (Johne’schen Bazil- 
lus), L. Lange & H. Pescatore, Zentralbl. f. 
Bakt., October, 1937, cxl, 1.—(J. D. A.) 


Phthiocerol from Human Tubercle 
Bacilli.—Phthiocerol, a dihydric alcohol of 
the formula of C3;H720;, has been isolated 
in crystalline from the wax of the human 
strain H37, as well as from recently isolated 
human tubercle bacilli. This substance also 
occurs in bovine strains, but is absent in 
avian, “lepra’’ and timothy grass bacilli. It 
is thus one of the characteristic metabolic 
products of the mammalian tubercle bacilli. 
A method for the isolation of phthiocerol in 
pure crystalline form is given.— The Chemis- 
try of the Lipids of Tubercle Bacilli. 

LVIII. The Occurrence of Phthiocerol in 
the Wax from Various Strains of the Human 
Tubercle Bacillus, R. E. Reeves & R. J. 
Anderson, Jour. Biol. Chem., July, 1937, 
cxix, 535—(M. B. L.) 


Colorimetric Determination of Phthi- 
ocol.—Phthiocol, a pigment isolated from 
the acetone-soluble fat of the human tubercle 
bacillus H37, has the formula of Cy, HsO; and 
is 2-methyl-3-hydroxyl-1 ,4-naphthoquinone. 
The free pigment crystallizes in yellow pris- 
matic crystals with a melting point of 174— 
175°. A method is described for the colori- 
metric determination of phthiocol which is 
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based on the property of this substance giv- 
ing a stable bright red color in dilute alkali. 
By means of this method it is possible to 
estimate about 0.4 mgm. of phthiocol. By 
means of the spectrophotometer it is possible 
to estimate less than 0.05 mgm. of phthiocol 
in 2 per cent sodium bicarbonate solutions. 
—Thke Chemistry of the Lipids of Tubercle 
Bacilli. XLIX. The Colorimetric Deter- 
mination of Phthiocol, R. E. Reeves & R. J. 
Anderson, Jour. Biol. Chem., July, 1937, 
cxix, 543—(M. B. L.) 


Growth of Bacteria and Yield of 
Tuberculin.—In choosing a synthetic me- 
dium for growing Mycobacterium tuberculosis 
for tuberculin production, the emphasis usu- 
ally has been on finding one which “would 
yield the greatest amount of growth per unit 
volume of culture medium in the shortest 
possible time,’’ on the tacit assumption that 
the amount of tuberculin produced parallels 
more or less directly such growth. There 
is very little information, however, on the 
relation between the weight of organisms 
produced and the yield of tuberculin on the 
various synthetic media. Are there other 
factors than the number of organisms which 
might influence the yield? An attempt was 
made by the author é 1) to find an inexpensive 
synthetic medium for the rapid production 
of tuberculin and (2) to determine the factors 
which influence the yield of tuberculin. 
Mycobacterium tuberculosis H37 was inocu- 
lated on (a) Long’ s synthetic medium, ()) 
modified Long’s medium, (c) modified Hen- 
ley and Le Duc’s medium, and (d) a glucose- 
sucrose medium advocated by the author. 
This medium is similar to the Henley and Le 
Duc’s medium, but contains glucose and 
sucrose in the ratio of five to one instead of 
glycerine. Both media are made with malic 
acid instead of asparagin as in (a) and (0). 
The (d) medium yielded the most protein at 
the end of six weeks. Its yield at this time 
was greater than the (a) medium at the end 
of twelve weeks. The weight of the organ- 
isms, however, was approximately half that 
of the (a) medium at the end of six weeks. 
The (c) medium was superior to the (a) 
medium in yield of tuberculin and organisms. 
A larger amount of growth per unit volume 
of a given medium does not necessarily indi- 
cate a greater yield of tuberculin. Tubercu- 
lin is a composite mixture of the metabolic 
products of the tubercle bacillus and the 
products resulting from the autolyzed cells. 
The discrepancy apparently lies in the rate 
of cell autolysis, possibly influenced by the 
PH since this differed widely in the various 
media. For instance, at the end of six 
weeks both (a) and (4) media were definitely 
acid the (c) medium only slightly so and the 


(d) medium was always nearer pH 8 than 
pH 7. To test the influence of the pH on 
the output of tuberculin the modified Long 
synthetic (b) medium was selected because 
of the rapid rate of growth of H37 on this 
medium. At the end of four weeks of 
growth one set of flasks was adjusted to pH 
7.2 with sterile 10 per cent sodium carbonate 
solution and an equivalent volume of sterile 
distilled water added to the control flasks. 
After thorough mixing to insure the sinking 
of the pellicles so that no further growth of 
organisms would occur to complicate the re- 
sults, the flasks were incubated for two weeks 
more at 37°C. No observable growth took 
place at that time. Protein determinations 
were then made and it was found that the 
adjusted medium yielded over twice as much 
protein per litre of medium as the control 
medium (0.471 and 0.222 grams respec- 
tively). These results indicate clearly that 
an alkaline pH increases the yield of tuber- 
culin. The tuberculoprotein obtained from 
the glycerol-free medium is apparently iden- 
tical with those obtained from glycerol 
media; any suspicion of alteration in speci- 
ficity due to denaturation at such a high 
pH has been ruled out by direct comparison 
with TPT on sensitive guinea pigs. Identi- 
cal results were obtained.—The Relation 
between the Growth of Mycobacterium Tuber- 
culosis and the Yield of Tuberculin on Syn- 
thetic edia, S. C. Bact., May, 
1937, xxxiii, 451—(J. S. W.) 


Action of Tuberculin on Leucocytes. 
—Washed leucocytes of an allergic individual 
brought in contact with tuberculin undergo 
degeneration in vitro in the presence of fresh 
serum. In the absence of serum, or if the 
serum is previously heated to 57°C., these 
degenerative changes of the leucocytes are 
markedly reduced. Evidence is presented 
that tuberculin is fixed by the leucocytes 
without the aid of fresh serum, for the leuco- 
cytes undergo rapid degeneration upon sub- 
sequent addition of fresh serum alone. Cal- 
cium chloride and sodium citrate prevent the 
toxic action of fresh serum in these mixtures. 
Similar effects are produced on leucocytes 
derived from an allergic individual by sub- 
stances other than tuberculin, such as pep- 
tones, concentrated glycerine broth, and even 
egg white. As with tuberculin, the toxic 
effect of these substances on the leucocytes 
is enhanced greatly by the presence of fresh 
serum. If the fresh serum is mixed with 
tuberculin and is then heated to 57°C., the 
mixture still exercises its toxic effect when 
added to leucocytes.—Sur le méchanisme des 
réactions leucocytaires in vitro en présence de 
tuberculine, R. Kirsch, Rev. d. 1. tuberc., 
October, 1936, ii, 910—(M. B. L.) 
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Value of Adrenalin in Pirquet Test. 
—Recruits, 441 in number, were subjected 
to the following tests: (/) a Pirquet test 
with ordinary tuberculin, (2) a simultaneous 
Pirquet test with the same tuberculin to 
which adrenalin had been added. After 48 
hours (3) the first Pirquet test was repeated 
and simultaneously the Mantoux test was 
administered. It was found, in confirma- 
tion of previous results by Bouyeyron, that 
addition of adrenalin increased the incidence 
of positive reactions considerably. If the 
positive reactions to the adrenalin-Pirquet 
test are arbitrarily limited to those showing 3 
mm. induration, no nonspecific positive reac- 
tions are obtained, as determined by the 
simultaneous Mantoux test. A single ad- 
renalin-Pirquet test gives as many positive 
reactors as the repeated ordinary Pirquet 
test and the lowest number of errors. The 
author considers the limits of erythema and 
induration between a specific and nonspecific 
test, and concludes that no test, including 
the Mantoux, differentiates with certainty a 
specific from a nonspecific reaction. The 
addition of adrenalin to the tuberculin 
determines on the whole a greater degree of 
inflammation. Individuals negative to the 
Mantoux test more often give nonspecific re- 
actions with the ordinary Pirquet test than 
with tuberculin to which adrenalin has been 
added. This Pirquet test misses only those 
individuals who give the weakest Mantoux 
reactions. It is not certain how many of 
these weak Mantoux reactors are actually 
infected. It is obvious that the addition of 
adrenalin to the tuberculin localizes the 
tuberculin by preventing its rapid diffusion 
and thus enables it to exercise a greater in- 
flammatory irritation—The Value of the 
Addition of Adrenalin to Tuberculin Used in 
the von Pirquet Test, O. G. Hansen, Acta 
tuberc. Scandinav., 1937, xi, 130.—(M. B. L.) 


Reactions to Tuberculin from an 
Atypical Tubercle Bacillus.—In 1931 the 
author reported the isolation of an unusual 
type of acid-fast bacillus from the pleural 

uid of an infant eieven months old. This 
organism was designated as the Ryan Myco- 
bacterium. Guinea pigs inoculated with 
living Ryan bacilli developed skin sensitiv- 
ity to Ryan “tuberculin’’ (made like O.T.), 
= at the same time showed no reaction, or 

ut a very slight one to mammalian or avian 
tuberculins. Also guinea pigs infected with 
mammalian or avian tubercle bacilli failed 
to respond to Ryan tuberculin. In other 
words the positive reaction to Ryan tuber- 
culin in the aforementioned guinea pigs was 
in a sense a specific one. In the child, now 
several years old, a similar situation is 
present; she does not react to bovine or avian 


tuberculins, only slightly to human, but 
gives a marked reaction to Ryan tuberculin. 
This fact has led the author to test other 
children for sensitivity to the Ryan tuber- 
culin. In all, 525 subjects were observed 
ranging in age from six months to fourteen 
years. These subjects were simultaneously 
skin tested with human, bovine and Ryan 
tuberculins. Whereas with the mammalian 
tuberculins dilutions of 1:1000 and in some 
instances 1:100 were used for the tests, the 
Ryan tuberculin was usually diluted 1:20 
and in some instances 1:100. These 
strengths were employed because of Lange’s 
findings, that it requires from 10 to 10,000 
times the amount of tuberculin from non- 
mammalian acid-fast organisms to produce 
reactions comparable to those of Old Tuber- 
culin. Of the 525 children, 4.8 per cent were 
found who reacted exclusively to Ryan 
tuberculin. Five of these children had pul- 
monary findings somewhat analogous to 
those noted in the child known to have been 
infected with the Ryan Mycobacterium. 
But in none of these children, nor in the 
child herself from whose pleural fluid the 
Ryan organism had been isolated, was it 
possible by suitable bacteriological examina- 
tion to demonstrate an acid-fast organism 
similar to that originally obtained. The 
data recorded in this paper suggest the pos- 
sibility that a certain number of children in 
the general population are infected with the 
Ryan organism. This can only be demon- 
strated, however, if at some future time other 
children are found who react to Ryan tuber- 
culin, and from whom the Ryan Mycobacte- 
rium can be isolated.— Reactions to “‘ Tubercu- 
lin” from an Unusual Type of Acid-fast 
Bacillus. Results in 525 Children of the Simul- 
taneous Intradermal Injection of Old Tubercu- 
lin and “Tuberculin” Prepared from an 
Atypical Mycobacterium, P. W. Beaven, Jour. 
Infect. Dis., January-February, 1938, |xii, 
93.—(J. S. W.) 


Diluent for Stabilizing Tuberculin.— 
A preparation of Old Tuberculin which would 
remain stable when diluted for use in the 
Mantoux test would eliminate the need of 
preparing fresh dilutions, with the attending 
chances for error and contamination, and 
would enable large surveys to be done with 
an absolutely identical product. An inves- 
tigation was conducted to discover a diluent 
with the following characteristics: (/) ability 
to stabilize O.T., diluted 1:10,000, against 
room and incubator temperature, exposure 
to light, shaking, the ordinary rigors of 
transportation, destruction by the glass, air, 
or rubber in routine containers; (2) satisfac- 
torily preserved against contamination; (3) 
with no effect peculiar to itself on the tuber- 
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culin reaction when used on either tuber- 
culin-positive or tuberculin-negative indi- 
viduals; (4) preferably a non-nitrogenous sub- 
stance so as to reduce the chance of the 
diluent in the first Mantoux injections sensi- 
tizing to give false positives in subsequent 
tests; (5) ability to stabilize various prepara- 
tiens of tuberculins of our own and other 
laboratories. All testing of tuberculin dilu- 
tions was done with intracutaneous injec- 
tions in sensitized guinea pigs. Control in- 
jections with freshly diluted tuberculin were 
always done on each animal. The details of 
the methods employed will be published 
later. The diluent finally selected as meet- 
ing the requirements of the test is made as 
follows: Borate buffer: M/20 sodium borate 
solution containing 19.108 grams of Na2B,O;. 
10H;0O in 1 litre and an M/S boric acid sod- 
ium chloride solution containing 12.404 
grams of H;BO; and 2.925 grams of NaCl in 
1 litre. Nine parts of the boric acid-sodium 
chloride solution are added to 1 part of the 
borate solution; pH = 7.2 to 7.4; sterilized at 
15 pounds for 20 minutes. Gum arabic solu- 
tion: A 4 per cent solution of gum arabic is 
prepared and autoclaved at 15 pounds * sae 
sure for 20 minutes. To prepare the diluent 
add to 890 cc. of the borate buffer, 100 cc. 
of 5 per cent phenol and 10 cc. of the 4 per 
cent gum arabic solution. This diluent 
caused no reactions in either guinea pig or 
human skins and was markedly less painful 
on injection intracutaneously than physi- 
ological saline. The use of the borax-boric 
acid buffer has the advantage over phosphate 
buffer of not forming calcium precipitates on 
long standing in glass and of having an addi- 
tional preservative effect due to the borax- 
boric acid. Two different preparations of 
gum arabic have been used, one “‘sorts,’”’ the 
other powdered. They were equally effec- 
tive. The other ingredients were C. P. 
chemicals. Conclusions: The diluent de- 
scribed was found to stabilize tuberculins 
diluted 1:10,000 and dispensed in rubber 
stoppered hard glass vials in 1 or 10 ml. 
capacity. Such tuberculins retained their 
potency after being subject to shaking for 
seven days, exposure to indirect sunlight at 
room temperature for four months or pro- 
longed transportation to warm climates and 
return.—A Diluent for Stabilizing Tuber- 
culin “O.T.”’ Diluted for the Mantoux Test, 
R. Gottschall & W. E. Bunney, Jour. Im- 
munol., February, 1938, xxxiv, 103.— 
(J. S. W.) 


Mechanism of Tuberculin Reaction. 
—After extensive review of the experimental 
and clinical literatures the author discusses 
the following topics: sensitivity to tuber- 
culin and the theory of antibodies; toxic 


properties of tuberculin; tolerance and sensi- 
tivity to the toxic action of tuberculin; 
effects of tuberculin on the nervous system 
(nerve allergy); tuberculin and the endocrine 
system; the change in type of allergic reac- 
tion to tuberculin during the course of a tu- 
berculous process; the effect of tuberculin on 
the blood vessels and the permeability of 
their walls; the mechanism of focal reactions 
to tuberculin; the limits of specificity of the 
tuberculin reaction; the mechanism of skin 
reactions to tuberculin; nonspecific sensi- 
tivity to tuberculin; negative stigmatization 
and sensitivity to tuberculin; the therapeutic 
significance of reactions on _ tuberculin 
therapy. The author concludes as follows: 
The variations in sensitivity to tuberculin 
do not depend upon the presence of specific 
antibodies in the blood. The important 
factor determining sensitivity to tuberculin 
is the state of the system irritated by the 
tuberculin, especially the neuroendocrine 
system. Tuberculin has a toxic effect, not 
only on the tuberculous individual, but also 
on the nontuberculous, when administered in 
sufficiently large doses. The development of 
tolerance to the toxic action of large doses 
of tuberculin does not indicate cessation of 
its harmful action on many parenchymatous 
organs. The basis of organ sensitivity to 
tuberculin is the preéxisting chronic intoxica- 
tion of these organs and the neuroendocrine 
system with tuberculous toxin. Continued 
action of tuberculin on the healthy animal 
calls forth in the endocrine glands (thyroid, 
adrenal) hyperfunction followed by degener- 
ative changes. The actions of tuberculin on 
the vegetative nervous system are stimula- 
tion and depression. A reaction of stimula- 
tion arises in those cases, in which the tu- 
berculin activates the function of the thyroid, 
the adrenal and the vegetative nervous sys- 
tem. This reaction has a therapeutic sig- 
nificance improving the exchange in cellular 
nutrition and increasing the absorption of 
inflammatory exudate. The reaction of de- 
pression arises in cases of deficiency of the 
endocrine glands and the vegetative nerv- 
ous system; it is expressed in evident intoxi- 
cation, increase in inflammatory phenomena 
and has therefore no therapeutic value.—On 
the Mechanism of Tuberculin Reactions, L. 
M. Model, Probl. Tuberk., no. 7, 1937, 8.— 
(W. A. Z,) 


Significance of Tuberculin Reaction. 
—lIt is here proposed to enquire into the 
prognostic significance of the Pirquet reac- 
tion in adults. In addition to experimental 
and clinical observations there is cited a 
study of 96 cases of tuberculosis followed 
over about nine years at Glenafton Sanator- 
ium, New Cummock, Scotland, commencing 
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in 1924-1925. The 96 patients observed are 
divided into those with strongly positive re- 
actions, and those without such reactions. 
A tabulation at the end of six months showed 
that whereas 54.6 per cent of those who 
failed to give a strongly positive reaction 
had a poor prognosis, only 17.2 per cent of 
those with such reactions had a poor prog- 
nosis. Of the first group 18.2 per cent had 
died, of the latter 4 per cent. The records 
of the sanatorium and of the Medical Offi- 
cers of Health concerned were carried on up 
to the end of 1933 and the results plotted as 
a series of curves showing survival rates; 
Those with positive sputa at any time were 
assembled as a subgroup. Mortality curves 
show that the survival rate up to the end of 
1933 of those with strongly positive Pirquet 
reactions is about 14 per cent higher than of 
those who failed to give strong reactions. 
In the initial stages of the nine years period 
the gap between the two curves was much 
wider than at the end of the period, indicat- 
ing that the difference in immediate prog- 
nosis is even more marked. In the group 
with positive sputa the curves for the first 
two years show a reversal as to survival as 
between strong and weak reactors but later 
follow a similar pattern, so that up to the 
end of 1933 there is a difference of 8.3 per 
cent in favor of those giving strongly posi- 
tive reactions. In this connection it is 
noted that in surgical tuberculosis, which is 
not often succeeded by pulmonary or gener- 
alized infection, the Pirquet reaction is 
nearly always strongly positive. Calmette 
found that tuberculin introduced into the 
conjunctival sac of a subject with a previ- 
ously negative reaction was inert but that if 
serum from a phthisical patient was first 
mixed and remained in vitro for a given time 
and subsequently applied a typical positive 
reaction results. As the serum alone is 
inert, it must act on the tuberculin so as to 
liberate some toxic or irritant principle, not 
originally present, or at least not free. 
Watson uses the term “ergine’’ for the sub- 
stance responsible for the disintegration or 
activation of the tuberculin. This process is 
regarded as a phase of elimination of the 
tuberculin and it is also assumed that a con- 
current process elaborates an antitoxic factor 
to dispose of the end products of the first 
process. Calmette found that in the guinea 
pig there is apparently no relation between 
the power to absorb tuberculin without reac- 
tion and the power to successfully combat 
tuberculous infection and that here the 
tuberculin per se is as harmful as, or possibly 
more so than, “erginized’”’ tuberculin. There 
is, therefore, reason to assume that acute 
tuberculin sensitiveness which elicits earl 

and abundant “ergine” production is of ad- 


vantage to the invaded organism. Those 
with a quick and efficient “ergine response”’ 
are probably able to dispose of their tuber- 
culin with its formation, whereas those with 
a slow or late response are eventually over- 
whelmed by large volumes of toxins which 
have accumulated.—The Prognostic Sig- 
nificance of the von Pirquet Cutaneous Reac- 
tion in Adults, W. G. Watson, Tubercle, 
March, 1937, xviii, 241.—(A. P.) 


Local Reaction to Tuberculin in 
Calves.—This study supplements a previ- 
ous report as it provides opportunity for ob- 
serving the early and late p of the local 
tuberculin reaction as well as the appearance 
at the end of a given period. For this pur- 
pose, a histological examination was made of 
the tissue changes which follow intracutane- 
ous injection of tuberculin into experimen- 
tally sensitized calves. The study included 
nine calves which were infected with bovine 
tubercle bacilli and two control calves which 
were not infected. After the lapse of fifty- 
eight days, the usual diagnostic dose of mam- 
malian tuberculin was injected into the 
derma of each caudal fold of each calf. 
Starting at the third hour after the tuberculin 
was introduced, and continuing at intervals 
to the twenty-eighth day, portions of the 
respective caudal folds were removed for 
biopsy. The essential histological features 
can be summarized as follows: The reactive 
process gave evidence of a constant predilec- 
tion for the perivascular and perineural tis- 
sues. During the early phases of the reac- 
tive process polymorphonuclear leucocytes 
were numerous. Eosinophilic granulocytes 
and histiocytes were in the minority. A 
histiocytic or mononuclear cellular reaction 

ually replaced the polymorphonuclear 
eucocytes and dominated the picture, begin- 
ning at thesixtieth or the seventy-second hour. 
Oedema appeared early in the reaction and dis- 
appeared between the fifth and seventh days. 
Certain endovascular changes, including 
thrombosis and endarteritis, occurred. Res- 
olution of the cellular reaction had not oc- 
curred after twenty-eight days. The injec- 
tion of tuberculin into the skin of nonsensi- 
tized calves failed to provoke demonstrable 
changes.— Development of Local Cellular Re- 
action to Tuberculin in Sentitized Calves, W. 
H. Feldman & C. D. Fitch, Arch. Path., 
November, 1937, xxiv, 599.—(J. S. W.) 


Tuberculin Sensitivity in Dogs.—Dogs 
were infected by the injection of human, 
bovine and BCG tubercle bacilli incorporated 
in mucin into the lungs by means of a ure- 
teral catheter and a bronchoscope. Normal 
dogs showed no cutaneous reactions on the 
injection of 1:100 tuberculin. Dogs with 
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tuberculous lesions reacted to tuberculin up 
to a dilution of 1:10,000. The sensitivity to 
tuberculin declined before death. There 
was no constant correlation between the ex- 
tent of the disease and the sensitivity to 
tuberculin.—Cutaneous Reactivity to Tuber- 
culin in the Dog, M. A. Mills & Charlotte A. 
Colwell, Proc. Soc. Exper. Biol. & Med., 
December, 1937, xxxvii, 470.—(M. B. L.) 


Sensitization by Intracutaneous In- 
jection of Tuberculin.—A group of about 
800 patients in a children’s hospital, tuber- 
culin-negative on ission, were tested 
repeatedly with Old Tuberculin 1.0 mgm. 
or PPD 2, over a period of time rangin 
from eight days to one year. After repea 
testing they showed no higher proportion of 
positive reactions than did 163 children re- 
cently admitted to the hospital and not 
repeatedly tested. Thisisinterpreted as evi- 
dence against the possibility of induced sensi- 
tization in the children receiving repeated 
tests. One hundred chest films were chosen 
alphabetically from those of 311 children re- 
peatedly tested with tuberculin. Seventy 
of these 100 had positive reactions in one or 
more tuberculin tests made subsequent to 
the first two negative tests applied. Of 
these 70, 38, or 54 per cent, showed definite 
calcification. In the remaining 30 patients 
not displaying a positive reaction at any 
time in a long series of tests, calcification 
was found in the chest films of 19, or 63 per 
cent. Apparently allergy can be low or 
absent in the later and healing stages of 
primary tuberculosis. Children with chest 
films showing abundant intrathoracic calci- 
fication were found to have marked individ- 
ual variation in their reactions to identical 
dosages of tuberculin. Some showed strong 
reactions and others none at all. It is con- 
cluded that there is little or no correlation 
between the extent of lesion and the response 
to tuberculin—-Can Sensitization be In- 
duced by the Intracutaneous Injection of Tu- 
berculin?, W. E. Nelson, A. G. Mitchell & 
E. W. Brown, Jour. Ped., January, 1938, xii, 
26.—(M. B.) 


Tuberculin Test during Typhoid 
Fever.—Of 52 children ill with typhoid fever 
and tested with the Pirquet tuberculin test 
during the disease, 30 were positive and 22 
negative. On the cases that showed two 
negative tests the Mantoux test was done. 
There was no relationship between the grav- 
ity of typhoid fever and the tuberculin reac- 
tion. Of 23 children that had a definite 
symptomatology referable to the upper —_— 
ratory passages, 17 gave a positive tuberculi 
test and 6 were negative. There was no re- 


lation between the frequency of the positive 


reactors and the abundance of the roseola. 
—The Tuberculin Test in Typhoid Fever, S. 
A. Piotrovskaja, Probl. Tuberk., no. 2, 1936, 
t. 275.—(W. A. Z.) 


Typhoid Agglutinins in Tuberculosis. 
—Attention is called to the nonspecific pro- * 
duction of agglutinins for the typhoid-para- 
typhoid group of organisms in tuberculous 
patients. Using the flagellar H and somatic 
O antigen of these bacteria, the author 
studied the presence of specific agglutinins 
for B. typhosus and B. paratyphosus A and 
B in a group of 143 tuberculous patients, 
who gave no history of a previous enteric 
infection or immunization against these 
organisms. It was found that 20.9 per cent 
of the sera reacted with the H or flagellar 
antigen, frequently in a dilution exceeding 
1:100. With the O or somatic antigen 24.4 
per cent reacted in a dilution seldom exceed- 
ing 1:20, while 6.2 per cent reacted to both 
the H and O antigen. Attention is called to 
the fact that the classical Widal reaction 
may give unreliable results with sera of 
tuberculous patients, whereas by means of 
the qualitative receptor analysis it will be 
found that a rising titre of O antibodies is 
significant.—A gglutinins for Typhoid Group 
Bacilli in the Sera of Patients with Tubercu- 
losis, S. R. Damon, Amer. Jour. Hyg., July, 
1937, xxvi, 40.—(J. D. A.) 


Tuberculin Sensitivity in Tuberculo- 
sis.—It is well known that variations in the 
intensity of the tuberculin reaction occur in 
the course of chronic pulmonary tuberculosis 
and many attempts have been made to cor- 
relate tuberculin allergy and tuberculous 
activity. The work of Ayman, Westwater 
and Neal are cited as illustrative of the vari- 
ous types of investigation. In the study re- 
ported by the authors an attempt was made 
to observe the fluctuations in tuberculin re- 
actions in chronic tuberculosis and to cor- 
relate them if possible with changes in the 
clinical course. Especial attention was paid 
to the effect of pleural effusions on tuberculin 
sensitiveness. Only 67 patients remained 
under observation long enough to be included 
in the study. The majority of these were 
advanced cases. Thirty-four patients re- 
ceived pneumothorax and 21 of these de- 
veloped fluid during the period of study. 
Pleural effusion occurred in three others not 
receiving pneumothorax. In only 13 cases 
with effusion did the fluid appear close 
enough to a tuberculin test for the latter to 
be considered of significance. All patients 
received monthly tests with .000,02 mgm. 
and .000,002 mgm. of PPD. One or the 
other dose usually detected the threshold 
value. The sensitivity in the group as a 
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whole was low for in only two cases was the 
reaction more than two plus to the strongest 
dose. The level of sensitiveness was approx- 
imately the same throughout the period of 
study in 39 cases but fluctuated in the re- 
maining 28. Among the patients who re- 
mained in the hospital for only a short time 
(4 to 10 months) 28 per cent showed an in- 
crease in the tuberculin reaction as compared 
to none showing an increase among those re- 
maining for a longer period. This is prob- 
ably due to the fact that their clinical condi- 
tion was better and that there was probably 
slight clinical improvement. No correlation 
could be established between seasonal influ- 
ences, temperature or pneumothorax treat- 
ment and tuberculin skin sensitivity. A de- 
crease in the tuberculin reaction was noted 
in the majority of those developing pleural 
effusion while receiving collapse therapy. A 
decrease in sensitivity followed operation in 
the few thoracoplasty cases observed.— Tu- 
berculin Skin Sensitivity in Chronic Tuber- 
culosis in the Course of Hospital Treatment, 
M. G. Hayes, J. Rodriquez Pastor, L. R. 
Gaetan, R. A. S. Cory & E. R. Long, Amer. 
Jour. Med. Sc., August, 1937, cxe, 220.— 
(G. F. M.) 


Vitamin C and Blood Sedimentation 
and Tuberculin Sensitivity.—Previous 
observations (Heise and Martin) had indi- 
cated the existence of a hypovitaminosis C 


with lessened urinary excretion of this sub- 
stance in patients with active tuberculosis 
and also (Yamagami) a hypovitaminosis C 
in tuberculous guinea pigs. Others (Schnei- 
der and Widman) had occasionally induced a 
reduction in the speed of erythrocyte sedi- 
mentation by therapeutic administration of 


this vitamin. A number of observers have 
found decreased sensitivity not only to tu- 
berculin but to other antigenic principles in 
scorbutic animals rendered tuberculous al- 
though their lesions progressed even more 


rapidly than normally. Observations were 
made —_ 30 tuberculous patients, using 
the Cutler method of determining the sedi- 
mentation rate. Their urinary excretion of 
vitamin C had been previously determined 
by titrating the twenty-four hour urine with 
dichlorphenolindophenol. Of these 6 were 
used as controls, and given no added vitamin 
C, while the other 24 received from 200 to 
1000 mgm. intravenously over a period of 
one to five days. Their sedimentation rates 
were determined before and after the injec- 
tions. Nineteen of those receiving added 
vitamin C and all the controls showed pre- 
liminary subnormal vitamin C excretion. 
Of the 19 treated, 47 per cent showed a sig- 
nificant decrease, 10 per cent an increase in 
sedimentation rate following the vitamin C 
injections, and 43 per cent no change. The 
5 with previously normal excretion showed 
no significant change nor did the 6 controls 
after five days. To study tuberculin skin 
emerge: 5 16 patients were tested with suf- 
ficient tuberculin to give a mild intracutane- 
ous reaction (about 10 x 10 mm. erythema). 
Six of these were used as controls while 10 
were given 200 mgm. cevitamic acid intra- 
venously daily. A distinct decrease in 
sensitivity to the same dose of tuberculin 
was found after the patients received cevi- 
tamic acid, whereas in many years of intra- 
cutaneous tuberculin testing at Trudeau 
Sanatorium no marked changes had been 
noted even after months. e differences 
were more marked on the twenty-four hour 
reading than after forty-eight hours. The 
explanation of the observed changes may be 
connected with blood capillary tone or per- 
meability or by an indirect effect on the 
adrenal system.— The Influence of the Ad- 
ministration of Vitamin C on Blood Sedi- 
mentation and Sensitivity to Tuberculin, F. 
H. Heise, G. J. Martin & S. Schwartz, Brit. 
January, 1937, xxxi, 23.— 
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